JP 2004 63465 A 2004. 2. 26 



(is) a*H»»ff (jp) (12) 3k B3 *t 8(A) (ii)mnFttBi&H»# 

43H2004-63465 

(P20O4-63465A) 
(43) £WB ¥Jt16*2fl26B(2004.2.26) 



H05B 33/14 B 3K007 

C09K 11/06 6 1 0 

C0 9K 11/06 62 0 

C09K 11/06 63 5 

C09K 11/06 64 0 

wmm* 6 ol (± 29 e> mi^< 



(21) 


**JR2003-1 99678 (P20 03-1 99678) 


(71) BJBA 


590000798 


(22) itJJBB 


¥J0S15^7J3220 (2003.7.22) 






(31)«ft*S3:&#-5 


10/207686 






(32) «5fcB 


¥J*14*7JI26H (2002. 7. 26) 




!7 h\ d>^ - !/yJ?'D-K 8 0 


(33)«ft«3l&E 


#H (US) 




0 


(31)«5fc*i*»^ 


10/372547 


(74) R1A 


100059959 


(32)«5fcB 


¥/£15#2^24B (2003. 2. 24) 




&m± mi » 


(33)«5fc*ii3ISI 


*B (US) 


(74) ftlA 


100067013 








&m± A^ 






(74) ft«A 


100082005 








&m± m* mm 






(74) ftlA 


100065189 








&m± »- 






(74) f^IA 


100074228 



















(54) T>h^-fe>R*»aVh XtV^&B 



(51) Int. CI. 

H05B 33/14 
C09K 11/06 



(57) imm 

t * t J nS. t t J OY \0 9) J . 
ME*=F»3 7 J - h - . 

DBKH] El 3 



370 



330 J 



V 



340 

330C 
330B 

330A 

322 
320 



(2) 



JP 2004 63465 A 2004. 2. 26 



[ iff sf a * <o m m i 
I m at ji 1 ] 

7 J - h" , 

* y - k . £ z> 

JV - K Y 7 J — F (DRl® 

tdt»»«?»)oT. i *®«**tt#;7'> h7C>il!i»ltdttfiJ*h 'J 7 5/" > SJS * * it 

c a * A 2 ] 

7 / - F , 

D V - K . & &c 

ay- h" v;y - h"o)S<?)fg?fe^« 

ft*tafr.7>h5*>«»iHbft»flf5»;i (A) ( 1 ) ~ i (a) ( 1 1 ) , a i ( 

B) . SC I (C) . I (D) : 

[ft 1 ] 



R 3 




1(A)(1) 




(4) JP 2004 63465 A 2004. 2. 26 

nt 3 ] 




10 



20 



30 



I (A) (6) 




I (A) (8) 



(6) 



JP 2004 63465 A 2004. 2. 26 



C it 5 ] 




10 



1(A)(9) 




(7) 



JP 2004 63465 A 2004. 2. 26 



£C/R 6 r3;3;*»£lC7K*. 1 



J; I) ) . 5 — 2 



JW 3- q / \ x □ 7 y - ;u ( c *l i* 

>7 




~ 2 4 {1 © 
. 6 ~ 2 0 
4 4B Q ft * 



( 5Sf 



» 1 




R 2 


6 


iff 3 


: t 


<D IC 




W 4 


■ 5 


) ; 




» 5 


7 


K 6 


: 1 


;u 7 


5 J 


» 7 


■ 7 


» 






8 ] 



KB) 

Si** R 7 . R 8 . R 9 . R 1 0 I* * 4 »H C 

~2 4<iQ>ft*Jf : 3-©'\xn7' y - )i ( c ti t* & 5 c * y I*?ft7ii7t*n 
y ^ , fi:Ji, x » =*= / y z ;u © is 6 / \ r □ 35 e 2S *s ; 

v * . It. * * X I* V 7 / 
« ft * MtXtL J ) : 




1(C) 



» 1 

» 2 
» 3 



,r 12 ,r 1 .£c*r 
? 7 f ;u , 7n7c:Ji<. chil s(a A ?yuz^<5>is-&7SS^Jit^5X , ti 



(8) 



JP 2004 63465 A 2004. 2. 26 



A» 7 $ J m : &ZJ> 

nt ? ] 



X 




1(D) 



( SC «P . R 1 5 £ R 1 8 £ » ft C ?K * . 1~»6l9RlS^t*tI7Jltl*. 
6~»30«<9**»*t*rZ7 l J-A'*#S*ZIf#»J»l**l. 

XJSL»Ytt«SLC*«. 1~»8i®**I?t*tZ7A + *I. ®6ffl~®3 0 11<<> 
Rtl^tSf^'J-iH, 1 ~)S6I<()K«S5t*t27^DtVi, A □ T > . 

hy75/->SS«*Mtft<t»#;ftII (A). II ( B ) . II (C) . *9I I (D) = 
[ it 1 0 ] 




11(B) 



JP 2004 63465 A 2004. 2. 26 



[ it 1 1 ] 




10 



11(D) 



R 17 ~R 18 t*»!ttC7K*, 1~»6fl!0**fflE ; 3--S*r3»lfiiS*. 1 ~ ® 6 0 & 

l i* - c ( r ' r" ) - . ifi/>, - st c r ' R" ) - . ■ * * * . 

?g¥^^JM(ytl^2ffio)*"?i?) , -i. R' £ R " tt^ttlLIC****. 1 ~ » 1 0 « © 

c a >k ji 3 ] 

* JR 2 15 « <5 R t . 
[ St X IS 4 ] 

[ a JS 5 ] 



(10) 



JP 2004 63465 A 2004. 2. 26 



[ it 1 2 3 




(CH 3 ) 3 

10 



BH2. 

[ a * * 6 ] 
[ ft 1 3 3 



:(CH 3 ), 



30 



BH2. 

"? (?) 3 IS 5K Jl 1 IE tt © 55 S . 
[ 0 0 0 1 3 

[fgBH0St3^ffi^lf3 

*^9Htt«t0*E!fflTaiSR95l 0/207. 687^ (200 2 *P 7 J3 2 6 B C M M 7 *l 
[ 0 0 0 2 3 

[ BE # » ;* U <fc ? * "t 3 §1 ffi 3 
[ 0 0 0 3 3 



(11) 



JP 2004 63465 A 2004. 2. 26 



7 J - K . 

# y — k . J3i &* 

I (A) ( 1 ) ~ I (A) ( 1 1 ) . ft I ( B ) , ft I (C) , fit* 3 I ( D ) » * « Z 

» » «5 » i* ti , tf-jMJj'/^aiftftfti^ai i (a) . i i (B) . i i (c) . 

&lt I I (D) (C*l*<95$£e*S*Sl**Hfliffl*ICSiBB?-*lZ) #^23S#^jMf*tl 

[ 0 0 0 4] 

[ SE Bfl © X M © Yf « ] 

(1) " 1 ' iil?litt-»Ci8li5Ef8»Vtt*«3flK»t*Tia-«t»t 

(2) "«*" V I) ? EsSttStl. mztx> 21, i|jHtm*'J>Ul. 
£&f/XI*--DW.±<& " V - > " t * t . 

(3) « ffi *S ill y - > ( BP V , IEJL«iSy->^5'W^tSMy->) A»**/->Cl 

(4) 7>F7C>if#lkd»)JU71ittTft9ia3 
[ 0 0 0 5 ] 

[ ft 1 4 ] 




I 



[ 0 0 0 6 ] 

ft%£C/S}*ft£%l<97 7SS l J-t*U. U 7>h7tf>§S*# ft 

flj # * BH Jffl £ IC 3* 7 tl J . 

(5) h u 7 y > a * # ft 6 » v i) ? ffl si » \ y v y <o c h b * °> u r n » = -a # * a * 
axii^aa«a. «Jtor. i. 2. 3tt. 1. 2. 4flt. 1. 2. 5 at. 1. 2. era 

[ 0 0 0 7 ] 
[ ft 1 5 ] 

n 

[ 0 0 0 8 ] 

« # ft s- % 0 #j ^tv <o m » * as m * ic m ? it 3 . 

(6) 7>l-7t2>SS*#ft'& ! t»££'/2t3:f- 'J^V^SHHtftaWSSe'ltf^aai* 



JP 2004 63465 A 2004. 2. 26 



* * fg * 1 ( "OLED" ) tt*£*«*nc'>*<Yfc-»®7>K7tf>» J i*to 



SB Trt^ ~Ht 5£ HB *tr 4fc fiV "d" 7 <7> r"» ^ 




















3H — vj 17\J Jj\ y/ ^ trs. 5« 13c \3sl I lv~ 


/J ^ < H L > 


l&l T » w 


r 

i— > 




n 

LJ 




F\ ^ it P IE Ff ~? . 




y 


— h j £ U > x % m B 1 o U * 




— ^ 1 Zl 
r I *+ 


n 


c 












3B y/ 17J AJ^ ^ /flS t3v at B£J c l«~ 




l&l T » w 


T 

Li 


P 

n 


n 

U 




^ ^ tl ^ J'E "7 , 


* 




iti o o n • 3$ 4£ \> — v 9 R n 


LJ /X CA ^> 








2 


3 0 A t a 








&C«itfiH0tSt'. 55 




U V - F 








7 t J; < > 




7 


/ 


— k ■? <p> i . * jt , * - « a » 


7 / - h' 


? 5) ^> T 


£ 


J; 


< 


, - 55 . 55 


- « a t* » y - H" 


~? 


S) 


3 . 55 - W&#7 / — F ~? ~S 








> 


I* 


jE JL Hi & V 




I) 














> 






^ 


I) 


0 

[ 0 0 0 9 ] 






















/Tv 7 tl , 


ffl ^ , 0 


L 


E 


D 


3 1 0 1* 


m r ti ti « /? ~? . 


7 


J 


-h" 3 ZO ; ff*^»ffiI3 2 






y 


3 


3 


0 A . 96* 


V- - > 3 3 0 B , 


& 


1/ 


«^*Si3l N /->3 3 0CtS^ 




3 3 0: 




If 


C 


3 y - F 3 








« fi <?> to IC * £ « # # El 1 - 


3 IC & t 


tl T U £ 


u 




U 




, s. » » » r ti 




0 








Y 


tt U 7 EC 5 







SI "f tl "J 

e <*: i) . **««c«n-r. '>«< ^e-i<5i> y 7 s />»f 

[0010] 

r a t e «fc ii • '>^<^t-a©7>t-7-t2>ai*#ib'&^ttsex$v'?-. ep^, je 

#-fb£t»tt3:;fe^ + #< » * y © . A » « , Xt3c«ftfeU^>U-?jEJL- « J- - *l*IEJl* 40 
t?<5f^y5t$SiSt7C V»7-f 7tJ;ll. *WI8*C«1)T. 7>h7l2>^*#^bd 

[001 1 ] 

Htt$0 L E D . ^J^W^ TlBcp^J/Tv^OLEDEii ( zl*± 5> 7 > K 7 ^ > ^ 
fe»5,7H7Ull) ilXH:1tlJ:^lll, XttSllSflUft&U 50 



JP 2004 63465 A 2004. 2. 26 



TUll. 

> » * ft <b d w ) / * y - K 

« 3- $£ 3S y- - 7 (3f7>F7C>»^fh l J7-/>iS«#ikftSl) / 3 y - P 

* 3 ts 3M y - > y7 ! />»n»<td») / * y - k 

( 4 ) 7y-h-/56*y-> ( 7 > h 7 C>^«#<t&1» + I- U 7-/>l»ttib'&?») / 

« 3 « y - 7 (7n7«>ai*ftfi»+h'J7 8 />«ntitd») / a y - k 

y 7 y 7 st $ ft <b ■& ?& ) / a y - f 

[0012] 

(6 ) 7/_h-/**y-> (77f-7t27!9!*ftib-&w) /*3«i3£y-7 (7>h7 
- i) / * y - h 

( 7 ) 7y_ h -/5gjtvA_> (7>h7t2>^*ft^bft%) /m3»i£y-> (7>F7 
i2>«»#<bft» + K 'J7y7«*ft<t6»G>»-S. Jft » # 7 7 h5C>#i#l- 'J 7 

y7gs«ft<bfctt0»-S)/;&y-F 

(8) 7/-h-/i£JltS3£y-> (7>K7i2>g**ft^b-&?») / 56 * v / - 7 ( 7 7 h 7 

c>8fi*ft^^tt)+h y 7 v > « « ft <t a » > /*3-it«y-7 c k y 7 y > « » # <b 6 20 

( 9 ) 7y-|J/jE»L<t«y-7 (77K ! 7t27»»ft<'bd») / 56 * y - 7 (7>h7 

k y 7 v 7 « * # <b * * ) / iy-F 

(1 0) 7/-h'/jEJL»«y-7 (7>F7C>ll*ftft») / 96 * y - > ( 7 7 H 

7- t2>«*#<bew + h 'j7 : />^ittitfti») / * y - F 

(1 i ) 7 y-F/iaia/-> (7>h7C7^l»ft6tt) /**y- 7 (MJ7 

yjnntite*) / » y - k 

(1 2) 7,-h-/jEJL8J&y-7 (7n7C^«ffit6») / fE * V - 7 ( K D 7 
V , 7«»#<bft»)/«*H«^-7(hU7V7»»«<bft»)/»y-f ! ^ 30 

C 1 3) 7/-F/lH»«y-> (7>h7t7SS«ff<t^») / 96 * y - 7 (MJ7 
=y 7 S§ $ ft <b "fr % ) /**lt«^-7 (*7>h7C>#-)^MJ7 ! />«*fflt^») 

/ j y - f 

(1 4) 7/-h"/JE?LlfijSy-7 (77^7t278??*ft<bft?») / 9€ * l 7 - > (#77 

h7C>»7^MJ7-/>«mnte*) /*3»isy-7 c 7 y > « * ft <b a » ) 

[0013] ^ 
6. 7CSU7. 77h5«7«»ft<tftW+K ^ 7 s 7 7»*ft<b y~> 

1~7C*U7, IlttftSC * ') 7 7 h 7 XL 7 « » ft ft * * A C / X tt 7 7 h 7 *2 7 40 

»-3^f-y7y7»*ft^d»ta-c?tj:i)ZJL»iJ5iy-7 (7/-h'ci«) tec 

8- 1 4C*U7. KlttA*C«feVjEJLH« 4 /-> (7/-HCI8) tC* 771-7 

c7#^#My7y7s?§*ftftft!i»t£icS/C-?tJ:u. 

77h^c7»*tt<bd»/£&'hU7y7« J fft<b6Wtae'9e*tR*tt-i. _ f . = 

*ft^bft»JS^Ky7=7 7SI*ft^^«!I(S-o©«g^tt«« : 96*y-7 ( fll X. I* . 7 7 
(•7fi>»»*ftft*+MJ7'/>»*#ltft») S&t^MUS'/-^ C « I* . 7 7 h 
7C>«»#ft«» + h 'J 7 y 7 SI * ft ft ft « ) #SD ^tlU ?Cl<5S7t««)o7 



(14) 



JP 2004 63465 A 2004. 2. 26 



tt, Witt* ft V + t >\\? < . XI*. ftlCJJ'J. «*»&y-7#'J*4C 

* ft-? 9> J . SISSficfiUT, ? y h vy®m#tt&®Jkzs h V 7 y>m*#it&v> 

[0014] 

%%y - y ia * - 7 y K=7t!>a*ff<be*. xi*-«w>±©7> 

©«ft»ta/C-?fcJ;U. -«>!*. ± <*> 7 y h7tf>^*#4bft%0>IftS»# , «ra7/lT,I}§ 
l)*?fcfcU7fc*l).iBft»*®-«SHbft»l*.'IM*.l*. 0. 9 

ii%j?<i)ei0i?*tb7U<. »s»i* A *<?>«!<2>-*iw.±<?Hbft»-?»> i . -m 

iRS3t/->Tl?^ 17 1 0 0lt%»'5»5ii%t?©tl<i)iS<9-lt±'5 
7 > K =7-e>»3»IHbft»-?aZ. 

i%t?<Dii9i7ffti7U<, awi*^©*®-*^©^ - a » 

. 0ii%^a? 5ii%*7'!)ei(i)li7f* , / > ->1 J ^feL,7U<. 5*95(3; 
7 s 7>S?*flHbft5»-?ifc2. 

C 0 0 1 5 ] «*• 

£ * * y - > tt - 31 * ± © 7 > K 7 C > # <b ft % & &f - II ± «5 f- l J7V>^« 

5/ ! >a*#ttft&©-&J-*±^>Sft ! t»##ffl ; ?"ft3i*ft. - ± <P 7 > h 7 -C > 8* * # 

»UUiXtt*U<8Ul'?*tl'fUll. jBft»*®-«GMbft»tt. «xr*. o. 
1 S * % # >4 9 9 ?H%t?0ll(5l?l?4U7U(, ^83«: i t0ffi©-ai± 

^b ft IC JO *. 7 , ***«**l*J8* 4 /->*»**U7.«fctt. Ol*S6»'5»96 
ll%t?o)eH©aiS-?5g*y->4 3 C^ftU-7£J;<,^9'l3:fe3ty->t*^>:b 
71 o Oli*#'J»5llX*?<5«l<9l«9-lf±'i>7>h7C>a»l*ftft» 
J^6f-«W > ±q?l- l J7V>Sl i tft-lbft!»T'»)I. 

U -«*± © »7>h?C>#-J#l- U7V>»*ft4bft»tS^?tJ:l). - tl * 
Q-»JJH±©#7> h7-t2>^0#K 'J7V , >« ) fi*<bftWl*C<5«fc ?S-llHlQ?f7 

^h- l J7=7>si*»^bft^tf!*y->ic*a]bTiie-?iByQec$^t3c^n:j; , JS 

l?tl7tJ:H. 

■ ( iEJLtfijsy - > 21**3- ausy - > t nfi« n > tti-ift^sw^^ 

OiBfttttdt'.iBftWPO-ao^bfttttt.ffl*.!*. 0. 1 S 1 % » *> 9 9 . 9 S « % 
i?9gl©i?»ftl7U(. 5*8Pi* *t©#<4>-aw.±SHbfttt>-?ft I . 



(15) 



JP 2004 63465 A 2004. 2. 26 



->tt-«jn±<!>7>K5c>«»intd». - m ± <>> \~ v 7 y y mm & it ® , -m 
u . 

OLE D<5iUai*Cil;7ll3 OLE D©fflCJED7liXtt^li?*o7t <tll 
. #j7fv^TOH#*?SE©OLED<9fcglU&Bfl;rtll7*&*>?. 

SHfflcSoisJfttttt, mitt. * y 7 - SK * . #77. S35¥tSt>i^»5l5!tt 

is « ) . xvd-7K*-\-> * u 7 5 I' - K * y * * 9 'J 1/ - 1- . 

[00173 

|ft#B8l 07-f 5D^-HH»i5 8 5. 0 0 0 YOD^-H^f, R C *l 80 C » 
ft257'f?D.X-MU#Hft1. 0 0 0 7-f 7D^-hi^?<!>STtil;7e*ll. 
^/-h'ttftJtttjEWffiaAWiW. #J * l# - 0 : /^7XKit« (I TO) . 5/ V □ > 
. X Z fl* ft , S^lS4eV#>ia6eVS?(!)eii9ttl^St*t3iI. 0J X I* . 
4, Oft. «&A7 ! /nt8/C?UU. 7/-FC«LU<!)Mfl«H7, 
I* ^4eV;U. !ftiuft4eV#^ft6eV£?0tt*llSt*t-f3$m 

7i a ft * y 7 - . « Jt i* , * y 7 z y > . * y y * 7 * > . * y c □ - ^ » * * l ? * ft * 

. Cft"}CltTll«ll. *K«lcaifl4S7/-KH:. O =/ ^ /, X 

(I TO) , «54eV»^6eVt7i9li | 5ttflStttUI. #J X, l£ - £ < A 
7-/HltSfr. #J £ I* - ft 1 0A#HJS 2 0 0 AS?. » C . ft30A^^ft1 00 
A$7®57t*l2, ^«C»tH?gfflCfBB5$Iit8^?UU. 7 / - K © » 
7l*ftl0A#^ft5 0. 0 0 0 AJ?<i)il7J)-)7U < . »$llllltt7y-F 
M<P«RE&&2>:fc ! ?5EfXCtt*?2. 7/-h-<9J?7©-^<9#J/Tv<9«BI*ft3 0 0 
A # >4 ft 3 . 0 0 0 A . 

$ V - I . 08 *. I* . D4eV# ^6 eVJ?0ttf llJttt #J 

3y-h-|*«tt¥W» ( ft 4 e V * ft ) Yit-S!'?) 4 *^*©**^**** 3 
ttt SX,-?6 «fcl> . tett*H&£IS*}$ - 2t3;^o)«!©SlS©*5aA*ISft o . itix 
*ft# >4 ft 9 9 . 91i%$??5)I. fittf llXtS<5ffl^<5fflVU7, ^U'Jil 

« jt a , n^tt/h'j^ : zA*xi*7Ji.jy±iii. mxtx. vj'j^ 
cm i i ft s ■ . w x * - zj> : /h, ^vMjn- ? > ? > > c y a . i - □ e 

*Xfta«cfti>?* y-nwtJ«c»tbu» y-K»»-**3. 

* a y- f (moml) tat-. »y-Fitt9*9itt*iS4i 

*SttraBH**y-f ! B:»ZeV»»J»4eV*?©eH®tt»IB»t*t-?±B. #J 
X I* M * , A » . A I , Ccx, in - LifcC^tl 1 *^**. flj X. I* . ft 8 0 ~ 9 5 # 
a»<9M^^»2 0~»5fti56?>A?tSt>M? : A * 6 £ . £ C* . ffl *. I* . ft 9 0 
~n#S%fAI, £ ^ ft 1 0~fi1#8MLitfit'Li : A I 6if tSJf . #J 
X I* - ft 1 0A#^2O0A*7, n IC . 830A#^1 0 0 AJ7fl7t*t J 
!EttlC»l)£ttttlCi8flH*£ll!tSX,-?fe<J:l). 
jy-FClTtt, #J X. f* - ft 1 0^//-H^^ 1. 0 0 0 7 

I7*ln7t ill. obq 
*0LEDC«irft27/-Pfi»*y-Ftt*Ul?»^t*<. X tt 2 « .3 



(16) 



JP 2004 63465 A 2004. 2. 26 



ixttULaAl)j5ftfvn7itS/o?tj;ii. ins*^, * * «* c * u 
v$?©ei®tt»ifet#t?is, « a, a . m * . a » > a i . c <x . in. l i A 
m * ffliff, »?o~n#»x®Ai « & » » 1 o ~ » 1 # a % 

OLitSfrLi : A I 6i¥tSfr. *. I# . » 1 0A»«J»200A*?. *l C , » 
3 0A#^1 0 0A*?fl>Jf*t**Z#*C*l)*K*IC»««*«*'*3X,-*eJ: 
I). l^aAlttU*l«ff» 5. 457. 5 6 5 ?. H 55 5 . 608. 2 8 7 ? £ 
[51555. 7 3 9. 6 3 5*Cle«*ftfc*7«*tt»tt*X«7A'* l >'* K < b ** < * ) * I1?! 

[ 0 0 2 0 ] 

jE«.ttAltt»*ttjE*«&A»W. o s /nniiti (I TO) . 5/ y □ 

y . 7 X - BlNb . a&64eV#ii8 6eV*?<!>RI©tt»BRt*t2 4I. ffJ a. w 

flj t£ . «4eVtl, »c>4eV»>5l6eV*?®ttH*t*tJ- * * <B: a - 
x y , re * * u t - . « a i* - * y ? z y > . * y ? * 7 x > . * y e □ - ;u » * * if 

f?oei9tt*l»t*tiiI. ffl *. i* . 4- A7-/HltS)f. #J r* . » 1 o 
A»<4ft20 0A*?. » C . ® 3 0 A # ^ ® 1 0 0 A $?0S ?t * t ^ . # * C » 1 1 
SM^CSBB^SKStS^?tJ:l).iEJLaAS^Wa)«)«»«^^«» , *lil!ttsT554 

885. 21 1 ? £ ^ [5] 55 5 . 703. 4 8 8*Cl^tft7lH . 

I) . *i«*»i<?»5etfttI*t?<?C*lbli3tfyC>7i<i)ffltt8 iO. 8 
ftffili^f yn7iQitt5E£5iS. A f * A I . in. 7 I* A u t 3 

«tt,«JfcBT. *BW»II5. 05?. 86 1*C8Ett?ft*.*7*fitt*HRS«ta 
t .| ? j,3. + -rvkl->7-Jf<?)Srt3:, fiff. « H ? / ^- h U >J I 6 , 0 0 0 ? 

/ * - h a * ? . ^S5o//^-NiH5oo?y^-hU?«)ei?^n 
£ i) . 

fl«J■tti^«<!>z«.ftA»ttA»«lis^ttt■t*r^«f^ta^?eJ:<. 

A? ft]j; ? 3 . C»H b ttZ b 7. « 

*B»8T*4. 356. 4 2 ? ?Cl/^r tlfe 1 . 10. 15. 20-xK^7x 

z;i-2ih 2 3 h - * ;u 7 * y > a ( i i ) ®*7«*^7<y>«i«*:*7*n 

Z> : 77* ! ;n7?0V7:>*» , t | f Hft> i 7 ? D V 7 Z > # " o <9 » S U H #J 
? * 3 Ctl^ttM^^ffi^tt&^tt^il^Wtf^tefSb*!!. « « * f C 5PJ 

A I 2 O 3 , BeO, Bo.0. A * O . SrO, 8 i O . S i O z . Z r O 2 . Co.0 . 
C S 2 O , Rtj O, L t 2 O . Ke 0<P*T = JI9C L i F 

KC I , NolCI. CSC I. CSFS&KF^iTSADirXtiltftifUI. 
««fli*»lnm#>*»1 00nm*?eu<tt»5nm#>J»Z5nm*?Xtt»1 n 

fljs<57n7C>antitd»n7, ep ioo?o44 a 2 <sHt*». -»* 
it « 1 (a) ( 1 ) ~ 1 (a) ( 1 1 ) <o 7 y \~ 7 «>»*#^e»**ir * . 

0 E R 1 , R 2 , R 3 > R 4 . R 5 ££/R e t**«SSJllC7K*. 1-24 ffl © & 



(17) JP 2004 63465 A 2004. 2. 26 



0) fx 




JS -3- <0 


7 U 






(CftttilSlC^UiJlTtlTlJTt^L)) , 5 — 24 


ffl <£> JK * 


flR 


J- Q) 




x □ 7 


ij - 




( 






7 


V * 












7J V 7 J jfc # ^ t! JS# fi W *l Z . \ t 0 7 'J - iH 3 


<D \ T □ 


i» 






fly x rar 








ft % , Xtti*?fto7 titll. 7 l J-/t/£fr' / \xD7 


U - ^ ^ 


% 






g [a] D 






£j 


3 S3 ^ rar . T IE <9 fiP : l^?^!©^^^^^^ 


)l *r )l , 


\ 


~ 9 




0 S IS 






7 


^ □ * 5/ * A □ i7" > x #J f£ * 7 y f , IS*, & 


zs v y j 


* 


# C 




<; 1 [51 


, 2 




Si 


^ 41 U llliS?IH?"tL7tl7t<l;t). 






C 0 


o 


? a ] 

C_ O A 


















O) #J 


<£> 7 


> 


\~ 


9*>«*ft<be»^UT.*Hi|f»«6. 9 7 2. 2 


4 7 *C 






tl 






it 


14 


41, ^CIC-^«i£jtr (B) Q7>F7^>lHtlt 






~? Jl 


-7 


I) I c 














5t + 




X 


R 7 




R 


8 ,R 9 ,S^R 10 ^*^»a:ic 






8¥ 1 








1 










R 2 




6-2 


0 <B 








^ t) ) : 




B¥ 3 




/ 7 f 




7 


> 


h =7 tz z ;u , f 1/ : ik xtt A < , JL/z> t i,QJffi'&SS^i5t^Sc'r 


1 


© fU 


A 




3- 










S¥4 




5-2 


4 


<0 






II7U 


l) 



) 



B¥ 5 = 


7 'J ;u 


. f X 




;u . e y 










7 


y 


z ;u 


^ x □ 75 : 












M 6 = 


1 ~ 2 


4 <1 Q 




* j» * © 


7 


)V □ * 


7 


it 




7 


§ 7 


*, 7i^l75 7 * . 






7 


y 






/ « ; 


El U 
































m i ■■ 


7 v * 


. jfi* 




S * >L K 




7 7 






























i . 




























'V 7 1 □ 


7 y - 


)V¥<i> 




x □ Jf ^ 


tt 












, % 


ft, 3i tttt*"? ft o T fc 




I) 


e 


7 


y 


- ^ JSL 




D7'J 




;u B A 5 


IC 


«fe y 










* J 


8P * . ^J^W. T IE Q BP 


# 




1 




9 




^ S "5" 






;u , 1 ~ 


? 


0 








7 ;u 


□ + 7 . A □ 7* 7 . m X 






7 


y 




. 




. £^ 


V 


7 7 


IC 


* y 1 


m 




2 


El 


3J He 


*t ti jl y # u h»? «* 




tl 


T 


t) 




Ull 




































[ 0 0 


2 4 ] 


































5 C t 


® ti* © #J av © 


y 




> 




it 


ft 






U T 


. * H » ffF * 5 . ?35 




7 


2 


1 




IC P 5^ 










I 


( c ) 




7 


> 




7 -d 


7sfi*ffib6!B!itr^ir^ 




3 








sc t . 


a** 


R 1 1 




R 1 2 . 


R 


1 3 


El 




R 


1 


4 I* 


* ^ an c 












P 1 : 




Xtt 1 




2 4 m <D 


)k ^ /5 -J- 


<D 


7 




+ 


;u : 














R 2 : 


6 ~ 2 








7 


y - a» 


( 


— > 






ft 5 






I) 


) 






B¥ 3 = 


? 7 f 




7 


h =7 "d Z 
















y i/ z^0H&ft55sffitait 


7C 




t 




<9 C )Z 




* » j- 


































5 ~ 2 




St 




^ 


x □ 7 


y 






( 




Bft5lCJ;yS*rtlT 


u 


T 


t 




I) 


) . 7 


y ;u . 


fi: 




, c y v 




> * 7 


y 










^x□1ss^JS, Ezs*t 






Q 




BS^ t 




7 0 IC 




5 55 is? * 




























» 5 = 


1 ~ 2 


4^0 


SJ 


* A =5- <0 


7 


;u □ + 


7 


* 




7 


$ 7 




52 




7 


y 





A; 7 ^ / : A & 

H6 = 7v*, IS*, ft * X I* V 7 7 
t^^«IS¥»^SBtlZ. 



\f D 


7 y - 




t<5\ 


X □ «x 




. mx 


iy . *« 


. «». 


X 


l*filft-?ftoT£ 


Jl 


11 


o 


7 y 


- ;u £ 




□ 


7 y - 


;ur ft 5 


IC 


jl y ipI 




« 3 fin # 




^ tt . T IE 0 8P 


» 




1 


- 9 








7 ;u + 


)i/ , 1 ~ 


? 


ii 0 & 


ft B * ® 


7 )l D=¥ 


7 


. a □ t* 7 . mx 


IS 




7 


y * 


. mft 


. ft* 




ElZ/V 


7ys? 


IC 


* y 1 


El , 2 El 




£ 


y # 1 1 h » ? e * 


T 


tl 


T 


I) 1 


£ <£ I) 






























-MS 


I (C 


) 


0 C tl 


14 © 7 7 


K 


7 "d 7 




0 - 




0 » $ U l ) •0U B 9 




1 


0 


- y 


- ( 2 


- T 7 


f 


;i/ ) 7 


7 K =7 t2 


7 






ft J . 















(18) 



JP 2004 63465 A 2004. 2. 26 



C 0 0 2 5 ] 

7> h 7C>«»#ftft»®!Eci©fll^ U7. 5$i (D) c «fc * ? ti nt a » * ir 

v, tl 1 . 

3t, R 1 5 £ r> R 1 6 fl: a £ C * * . l~»6ffl©**JS : 3-t#t3^^*^*. » 6 
~»8 0*fl>*H*t*tI7 l J-JH»'JS3»» , JiK*lJ. R 1 5 £ R 1 8 IU 

sun way* ffiii* * ? * . tect-rn. 7 x z ;u . 

z . x&z*Yi*astc2k*. « Jt w . i~nei9**i?t*ti7**A*. » 6 ffl 

~®3oia©)**JS^t*i-27y-^£, #j £ i# . i~»6i®**»^t*tJ7* 

C 0 0 2 6 ] 

MJ7'/>»f*fte»<5fflV07. *B»fF86. 22?. 012^.|5]356._225 

467^^6f(o]956. 057. 0 4 8 *Cla?7 f l T >J tl 3 . 0J XJv <?> 

7 s y>»**<tfc»tt. flJ * t# . 3 1 I (A) - I I (D) C * M « * tl ~i . 

at, At-' . a ^ 2 . Ar ! . &^Ar 4 ia*^aiiic6~^2o<a0K*JS^Q7U 
- ;u (cftafticiu i«7ft7U7ej;ii) *t © 7 y - ;n* . ffl a, i* . 7x 

z * , C7i:u, ;7H. JR c * ' 'J ^ * » •* « * * » 

«j«Br*i7tJ:u. 7 g-iSuiiic^'i . m x i* . i~»eiQ**i*t*ti7 

;U + ;H6 . «l Jt » . 1~»6lQ**«»t*tI7*-3tVl. flXIf. 1 ~ » 3 « ® 
£*J*3--t*T35/ , 7JU*A'7$>'*. A □ £" > . v?/********^ 1 **'**'-** 
tfttt IC <£ ') 1 a . ZBXB'tfti'J *HBR"?i*7ft7U7t *n. 
R 1 7 ~ R 1 8 I* « H C * * . E B5 JS * . « it I* . 1~»6flS©**W : J-***Z?'A'* 
fill *. I* . 1~86«®S3Sfin*ti7/l^Vt, A □ ir y , ffil 2. I* . A * . 

Ltt-C ( R ' R " ) - . - St ( R R" ) - . ft * * * < « * * * * » * 

nP^ l 45llf3:tlTti;Ll2#©*-?3h 1 J 1 R' &Z*R" tt^ftlLC****. 1~» 

1 oi9**iit3i'7i + iH- x » 1 ~ » 1 on^*inst'7i^v^ 

? ifc 3 . 

[ 0 0 2 7 ] _ _ 

56**«.»C**^->I*. F-AnU7»0. 0 1 Il»#^25fi%$7 

y y > , ****ot:7>i«7>. * * > x > . e y y ■> a . 3 ;u * 7 f ;u , ^ y u > * 

flUtUflUT, * H WSF * 5 . 227. 2 5 2 §, IQ » 5 . 276. 3 8 1 ^ £ E * 
5 . 5 9 3. 788*CBflm7-*lfc«fc-y**?7yh->. Z-^*^9'Jh'>. 2 ■ 

9 - v x f ;u + t- 9 y h- y . 2-?nat^n , v, 2-7iun + ^?y i • 

^H+7? i n , 7. N . N ' - V X ? * - 2 • ?- : /Xf ilt^ 1 ^)/. N . N ' - 

y^n-z-JQD + ^yn- n. n • - : /yfi-2-7Untn'jn, 
(5a®777«ieas*»«7*j. ai*s>»)i*«*ftft**» * u t . xmn&m 

3. 1 72. 8 6 Z^Clf^a^J:?^^^^ ^7l/>. 7>F7C>. 

7l?>h H>, ^>lff?^U. * . IB H * U T > * H » ST » 4 . 3 
56 429^-£^(=1955. 5 1 6. 5 7 7^ICliS7a;fe£727 , -5'7 , X7.-l5'J7-l*. 
1 4-77i:^7^7I>Ji&f F77il^7^/I>. ffi&CZf 

it t <D ~* 5) 3 • 

[ 0 0 2 8 ] _ _ _ 

IC. **i*1'?flfflb»7**l ! -A>Ht*B»»Fie. 9 3 5. 7 Z0*Clw 



(19) 



JP 2004 63465 A 2004. 2. 26 



? n timitZkW < mxtXs 4 - (y v 7 J * ? v y ) - z-i-^DC/u-e - (1. 1 

. 7. 7 - 7 h 7 >i f II. =/ 2 O 'J -/ /l' - ? - 1 > 4 il' ) - 4 H - C 7 > (DCJTB) : 
7>9ll ! il*l/-l-aft. ffil 2, I* . h II 7 (7t!fi7Ch?-h) C7i7nD 
|J>) tJIO/». (7Cf*7Uh»-M (7x^>hDU>)a.-DC9^ 

. (f / 4JlhyX7Jl*D7CF*-h) (7i?>hD'J>) 1-Dfv 

JPn. J. APPI. PkXS.. 3 5 L394-L396E(199 

^ISJI C y>7£;5*ar. Letters to No,tu^e. 395 

« , 151-154 ( 1 ? ? 8) Clfv7tlfet<5?J)J. fitUlffJV 17, 2. 
3. 7. 8. 12. 13. 17. 1 8-*77lf HZ3H-7iAO£l4 ( 

i i) (PtOEP) s^fa&F'Jx ( 2 - 7 x z a- e y t- 7 ) 'J : / ^ i* cir (P 

Px) 3 ) #f if^tl?. 
[ 0 0 2 9 ] 

h v 7yym*fr®%Jkv7 y h ? vymm&MKcxiz-z . « * * * . stciEJLifis 1 /- 

5PJ fflU#3iE»L fflVLT.*Bi»*F*5. 7 28. 8 0 1 J 

« * y e □ - a. . * y 7 z y > . * y (7xzi/7ezu7) . # y ? # 7 x > , * y 7 

y - ;u 7 $ 7 . /fc&f'UmoflSStt. at&»CR»<?>¥»tt*«»K ; 71? A- 7 a '7 7 » » # 
. 0II2.B:, fcHlWSF^. 356. 4 Z?9ClS?ft*1. 10. 15. 2 ° - ^ ^ ^ 
7 x Z ;U - 2 1 H . E3H-*I7< y>« ( I I) ; IB 7 7 O s y 7 I > , »7h7^f 
il, 7 5» D 7 7 I > ;SS7?D : ;7:> : f nKit»7 O V 7 I > : Y 7 % 7 0 Z* 7 
?D7 7Z7##^if l 4ft2., 
[ 0 0 3 0 ] 

fg*ma c f7^JfflU*iIiEJLti3M%M©itf8 l J«777tt75§^H^75> - * S 

WST554. 5 3 9. 5 0 7 ^Cl/^7 life t i . »iS5ffl/T^55i«E^7 5 > 

LT, (4- : /^f )l75y-2-^fi7iI*) 7 x Z )V * "7 7 , N . N . N - 

h y ( p - h y fl, ) 7$>, 1. 1 - e 7 (4- : /-P-MJIl7U7i:ll) 
/\ + -p- y , 1, 1 - C7 (4-7-P-MJA75/7i:ll) - 4- 7iZ^^D\ 

+ y , n. n 1 --t , 7xz^-n, n -ex(3-^f^7xz;u)-i. 1 - e 

7 x Z A- - 4 . 4' -7757, N, N - ! /7i:il-N. N ' - C 7 (3-XH7 
x z ;u ) -1. 1' - e 7 x z ;u - 4 . 4' -77$>, N . N ' - =r 7 x Z A- - N , N 
■ -ex (4-*h + 77xz;u) -1. 1 ' - e 7 x z ;u - 4 . 4 ' -7*757, N. 

N. N ' . N • -7I-7-P-MJII-1, 1' - e 7 x Z ;U - 4 . 4' - : /7^, N 
N ■ -^-i - 77 f^-N. N * - 7 1 7 x Z A- - 1 . 1' - C7iI*-4, 4" - 
7 1 7 5 7 , N. N • - ex ( P - e 7 x Z i\, ) - N . N • - ! /7i:il*(777> ( C 7 

xz^tpd) - ctmoaeastf^irstm*. en ^ cPRS7tii;u. ?6 * ® # <p 

-?fiEfflU#3H»75S^7$>(J>»*U D777U777 lH»^>-/ ; /7^«i*, flJ £ 
W . N. N ' -7 (77H7-1 - 4*) -N, N ' - : /7i:i-^>7 : /> (NP 
D) -*9)2 . »8» = «7 5 7<!>8!i?7 7Ztt**SBa7§7?J)?. C ft. * © * * 55 
iS7$7<5fflVb7, N. N - C X - C 4 ' - (N-7i:A-N-m-l- 

) - 4 - e 7 i z y ;i/ ] 7 z y > , n . n - e x - c 4 ' - (N-7xz;i/-N-m-i- 
y ;u 7 $ 7 ) - 4 - e 7 x z y ;u ] -m- h)i/4 ; /7, n. n - e x - c 4 • - (n-7 
iii-N-m-h'ji^sy) - 4 - e 7 x z y ;u ] - p - mh" t 1 7 . 

[ 0 0 3 1 ] 

N , N-eX - C 4 • - (N-7x:l-N-P-hH75/) - 4 - C 7 x Z '7 A- ] 

7 Z y 7 , N. N-eX - C 4 ' - (N-7iI*-N-P-hH7^) - 4 - C 7 

x Z y ^ 3 - m - h A- 7" 7 , N . N - C X - C 4 - - (N-7iIi-N-P-hH 

- 4 - e 7 x z y ;u 3 -p-hh : />, n. n - e x - c 4 ' - ( n - 7 x z 



(20) 



JP 2004 63465 A 2004. 2. 26 



)kN-P-7DD7i:l7S/) - 4- e7i:'J)U - m - K )l 4 V V . N . N - 
C X - C 4 ' - (N-7i:A-N-Hi-50D7i:i75y) - 4- C7i:H) 
-m-hJt'f'/J'. N. N - C 7 - C 4 ' - (N-7iZ/l/-N-m-50D7xZ^7 
$ j ) - 4 - c 7 x Z 'J ;i ) - P - MU / 7" 7 . N . N-C7 - C 4 ' - (N-7xZ^ 
-N-m-h'JUS/) - 4- C7i;'Ji] - P- ?DD7Z'J>> N . N-C7- 
c 4 • _ ( N - 7 i : lb - N - P - h 'J ^ 7 § / ) - 4 - f 7 x Z U ;U ] - m - 9 □ □ 7 
n . N-C7 - C 4 ' - (N-7i:i-N-m-hH7%/) - 4 - C 7 x 

- y ;u j .T-^^y^y^u^, ctmoaea*. 4. 4' - c 7 c ? - a ^ a »/ y 
)D - 1 . i ' - C7xz;nbe». #J x tx . 4 . 4 • -ex ( 9 - a h KV V )V ) - 1 

i ' -C7i:**94, 4 ' - e x ( 3 - * f yu - ? - a ;u a y ;u ) - i . 1 - 

[ 0 0 3 2] 

£^[p]355. 75 2. 1 1 B *Cl»?ftfe t 9. 5. i 1 -=/-/7f ^-5 

1 1 - t* t: k □ ^ 7 h" □ c 3 . z - hi % k r» - k * Jkz* z . 8-=y^fyu-5. 1 

1 - v-?7f|-5. 1 1 - -/tFDOHO (3. 2 - fc ) t )l A V" - )l ■ N . N . 

N • N • -Th77'y-i^> : / : /> ( 7 y - n » 7 x z yi/ - m - h y yu , p - h h 

, m -*h*7 7xZyU, p-^tj/7i:^ 2-^7f 
KtlTt^U) N . N . N • . N ' -f h77'J-J^> 8 / s />®«!^<5fflBN 

N ■ -y-i-^7H-N, N - V 7 x Z H - 1 . 1" - C 7 x Z - 4 . 4' - 
7*7 $7 (CtLtrSCC»*UD) . N . N ' -C7 ( 3 - / f ^ 7 i I ^ ) -N. N - 
7*7xZyU-1. 1 ' - XI 7 x Z )l ~ 4 . 4' -7-757, N . N - C 7 ( 8 - ^ h t 
7 7 x Z yU ) - N . N ' - V 7 x Z yU - 1 . 1 ' - C 7 x Z yU - 4 . 4' -V7S7I? 

[ 0 0 3 3 ] 

*??-lfl<9^77^7C7#T^h U 7 , />»»#ftft*ta^?t <fcll. £ 36 « 
« C ft U "? . o # <£> T IE Q flJ * Q # 7 7 ^C7»^^ 'J 7 7 7f Iff ft&t* ttl^ 

^/Xt3:B^*iiiM v /-7) t?*»f #t : # U 7 * U > . * ^ 

(9 9-^- n -^5fyu7y^u7-2. 7 - y ^ ;u ) - * y (2. 8 - ( 6 . 7. 

1 2 1 Z-f F57HtJtOf y7A*l/>) s&7yui/ >tSt'D* y 7-. #J 
w Bernius^. *t**»l&&lllCir38PIE*I<?***I I I 
Denver. Colo^Ao. 17 9 9^73. 3 7 9 7 £. 129M 

c IB at r *i cfe ? « 7 yu t u > - 7 $ 7 □ * y ? - . 

39. 5 0 7 R£ 5 . 15 1. 6 2 9 H* 5 . 150. 0 0 6 * . M * 5 . 14 
1 6 7 1 §S&0» 5. 846. 6 6 6 * C M f rftfei J«4K^t 7 7 <f K # ¥ if 

•j ft 2 . fl»9»iB«flin7. h y x ( a - t h- □ + v + 7 y * - f- ) 7 yu 5 _ 7 ^ ( 

Al q 3 ) . C 7 (8-tFQtV+/l/-h) - (4-7iZJt7i/7-h) 7 yu $ 
;H (BolI q ) * iT «4ft Z . ^!<5fflH7, h 'J 7 (8-th 1 Dtft/'J* 

- h ) C 7 ( 8 - t F □ * 7 * 7 'J * - h ) Y 7 % 7 7 A , C 7 C8-CFD 

7 h y 7 (7-?DCA-B-t/ l J/^h) 7 yU $ Z 7 Z, . C 7 C ^ 7 V < f > 
-B-tyy^-h] SIS- C7 (1 0 - t h' Dt 7"(7 1 / C k 3 * / U * - IO ^ ^ ^ 

[ 0 0 3 4 ] «. 
#77 t-7-C7#o#K 'J 77>f f ftitft?»(i)Siy<9»ii57 7 7tt7f - 

mztx > xmn&m 5 ■ 51 6. 5 7 7nfet<9?ft?. #7>i-7{i7»^ 

# K U7-/>glf ftlb6^<i)55^jB*ffi«^* 5. 84 6. 6 6 6? 



JP 2004 63465 A 2004. 2. 26 



**b-7*M«c*±ica*«.z) c & 7 n *l . ±Kf x + v / 4 f it&* * mx\x . 

y 7 (8-t / 'J>f<f7-H WIL* h 'J 7 (8-*/y>T*7-h) 

i- ) ar y -7 ^ . h y 7 (5-/f lit / ^7-h) ^ > =r ^ . c 7 ji 
ty i J>fi7-h) j^^i*, e 7 (3-/fity 'J>f^7-h) a f % ^ /» . 
n / y>f ?f7-s) ss. c x c t > v* { f ) - 8- + y'j>f^7 

— K ] j£ 55 . C 7 ( 3 - ^ f > l / { f > - 8 - t / 'J >f <t7 - h] 52 SB , C X C3 

. 7 - V * f h ^ V V i f ) - B- t/'n^^-h] 2Sf <54If / -f Kit 

£$-?3h3. »ifJ«^7>K7«>#T#l- 'J 7V>»f ( 8 - * J V > 10 

f x 7 - t- ) sz se , c 7 (B- + /y>f *5-n jrh, k y 7 ( 8 - * j y > 
? tr y ■> a . h y 7 (8- + /y>f?r ! 7-K) c ^ > v* 

{ f } - 8 - * y v > f x ? - h ) s s& -? *> 1 . 

C 0 0 3 5 1 

9 2 5. 47 2^CS7Tvr*lfe^ + ^ ; y7 v /-;U^S + U- S-?^y- Cft^WHVl 
7 . C 7 C2 - (Z-tFDtV7i:*) - 5- 7xZ^-1. 3. 4-^+t ! /7 1 / 
k-l-] 215, CZ (2 - (Z-tFDt : ;7i:il) -5-7i:il-1, 3. 4 - 
tt ! /7VI/-l-] ^ y y A . C 7 C 2 - (2-tKO*5/7xZ;U) - 5- (1-/ 
7 tMU ) -1. 3. 4-^tt ! /7 1 /l/-h] ESS, C 7 C Z - (Z-tKQ*V7xZ 20 
A,)-5-(1-?7f^)-1. 3. 4-ltt : /7Vl/-h] ^'J'JH, [5 
-C7i:*-Z - (E-tFDt?7i:A) -1, 3. 4-^f + ^ ; y7 v /"U-h-]5Z 
SB. [5-C7iIi-Z - ( 2 - £ h" □ =t= 7 7 x Z ;U ) - 1 . 3. 4 - * 7 7" 7 

y 1/ — K ] ^'J'JH, C 7 (2~tlKD*77xZ^) - 5- 7iI)kl, 3. 4 - 
^ + t-/7 , /l' - h) ijf 7/*, C 7 C 2 - ( 2 - t h" □ * V 7 x Z )l> ) — 5 — P — K- f 
;U - 1 . 3. 4-^*t ; /7 1 /l/- 1-) t'Z (2 - ( 2 - t h" D + V 7 i : ^ ) - 

5 - P - h 'J I - 1 , 3. 4-^f t ! /7Vl/ - M t'JVn. C 7 C 5 - (P-te 
rt-7fJl7iI^) - 2- ( 2 - t K □ * V 7 x Z )l ) -1. 3. 4-ttr/7/ 
U - IO 52 » . C 7 C 5 - C P - te J" t - 7f H i - 2- ( 2 - t P □ * 7 7 

i Z ;U ) -1. 3. 4-^ + 1?--7 , 7 v /U-h] C 7 C 2 - ( 2 - t h - □ + V 30 

7xZ;i) - 5- (3-7;U^D7xZ;U) -1. 3. 4 - ^ t ! /7 >/ 1/ - h ) 52 SB . 
C7 (2 - (2-[FDt77i:;D - 5- (4-7iUD7i:l) - I, 3. 4 - 
* + t ! /7/l/ - !•) 52 SB . C 7 C 2 - ( 2 - C h" □ * 7 7 x Z ;U ) - 5- ( 4 - 7 ^ 
□ 7 x Z > -1. 3. 4-*tt-/7/^h] -X'J'JH, C 7 C 5 - C 4 - 7 □ □ 
7 x Z ) - 2- ( 2 - H K □ + 7 7 x Z * ) -1. 3. 4-**t'/7/l/-M 2^ 
, C 7 C 2 - (2-th"D + 77xZ;U) - 5- (4-^tV7iIlH - 1 . 3. 4 
-?tt : /7 l /b-h] 52 SB , C 7 C 2 - ( 2 - t F D t •> - 4 - 7 i - 5 

- 7 x Z li - 1 . 3. 4-tf=t=7 7 , 7V*l/-t-:i52S&. 
[ 0 0 3 6 ] 

H (2-a - (2-tFDf7?7f^) - 5- 7i:*-1, 3, 4-^tt ! /7/ 40 
l/-h] 5SS- [2 - C2-tFDt : ;7i:^) -5-P-Cy=/il-1. 3. 4 

-^tt ; /7 l /^Fl 52 SB , C 7 C 2 - (2-tFDtV7i:)l) - 5 - P - C 'J 7 1 
A, - 1 . 3. 4-Jtt-77/l^-F) I'J'JvA, C 7C2-(2-Hh-DtV7xZ 
Jl)-5-(2-f^7i:^-1, 3. 4-^tr/7n-F] 2S, C7 (2- 
(2-th"D + 7 7xZ;U)-5-7xZ;U-1. 3. 4-f7-/71^^l-) 5S- C 
7 C 2 - (2-tFat-77i:l) - 5- 7xZ;U-1. 3. 4-f7-77n-F] 
^iJ'JU, C 7 C 2 - ( 2 - £ P □ + 7 7 x Z K ) - 5- (I - ?7H) - 1 • 3. 
4-f 7-77'/l/-h] 2 SS . A &f C 7 C 2 - ( 2 - t F Dt 7 7 i - 5- U - 

^ 7 f A) -1. 3. 4-f 7^7/1/ - H 'H'J ni,f#*if UI. ?f77F7C 

^-/^Mfft^^HQS^ftiisy^xisty u>, #j 7 1# , 1. 4 - c 7 50 



(22) 



JP 2004 63465 A 2004. 2. 26 



(4-7xZ^*/',»>-2--<JU) / \>-P>. 4. 4' -CX (4-7i:H; 'J> 
-2--OU) -1. 1 ' - C 7 x Z ;U (TA) ? ft 3 . 
[ 0 0 3 7 ] 

H.^^/^l3:-«^±o?*^*SJM«!)HWSy' 1 ?<5S>^J^rar>*E ! »iT«4. 5 3 9. 5 
0 7^, [51354. 720. 4 3 2 ^^^1=1* 4. 769. M Z9ClW? llfeO L E D 

•r -* a a? * , xttiaibJii 3 ?asx:riiT2a^±<i)«jK®>ge^«, ffl^ff. * m !» it 

55 5 . 853. 9 0 5 ? , I*] 55 5 . 925. 9 8 0 ?. Rl» 6. 1 30. 0 0 1 ? . 13 58 
6. 114. 0 5 5 ? . (5| 55 6 . 392. 2 5 0 ?, HI 55 6 . 392. 3 3 9 * IC SI * 7 
*lfeOLEDtr^l#3. 

f6*««o?Sri3;, m X » . » 1 0 A » »J » 1 0. 0 0 0 A$?, #HttCtt»200A 
»ij » Z . 0 0 0 A*?. »C»5O0A#iJ6l . 6 0 OA*?»ftl/#I. 
>ZTt±<5lt8t'«lll«C«l)7. ^H<omoW7^. Witt. »1 OA#^®5 
. 0 0 0 A*?. HSffiCttftSOAtfiSfiZ. OOOAS-J- OOA#^S51 
. 5 0 OAt77Jn7UH. 
[ 0 0 3 8 ] 

OLED<P*'i?«ltti©)irt*«o7-»C-«Xtt#-« < !'l*t*l'7e*<. 

*i * t fitfflu t m a © «t &Jtft±c««ttc»«t- 7 c * C * x ) Oil b #3 . 

5e*R«©;(Ol£**rPcn*3!e*3Bffltf.fflfcl*-*IS»ff*4. 5 3 9. 5 0 7 
*JftE#H»4. 7 8?.2 9 2*Ci!JK?"ft"M)*. 

, - I B I) »ft£5£ r*l£fi«Kt * l> • 

[ 0 0 3 9 ] 

mm mi 

till T077-P ( 5 0 n m ) /CuPc**7<'nftft»«ll (1 5nm) / N 
P ^ > <b 6 » iE JL «UH « (30nm) / BHZ7>^7C>»I#^» 

X$v?-S C 3 0 n m) / T 1 MJ7 ! />»*ftftft»l^»«I C 2 0 n m ) /M» 
: aHV-F (M? Af 9 1 ■ 1 © ft « it . 20 0nm) c)#«Sf6*?IS ( * Bfl Iffl * 

* , *aA*»?til> t in i u fc . cuPc - mpb, bhza»th»*»*b* 

[ 0 0 4 0 ] 
[ ft 1 6 ] 




C 0 0 4 1] 
lit 1 7 ] 



(24) 



JP 2004 63465 A 2004. 2. 26 



:(CH 3 ) 3 



BH2 




Tl 



[ 0 0 4 2] 

Q> IS ffi t 5 X 1 0" 6 Hiii^-XE^-?* 

mm. jkuty - f *w - try v v - - y 
x % n » ± ? * * £ ? it . 

m ft ffi « = 3 1 . 2 5 mA/crti 2 tlfilT 

oar©*e«iai&&'C i e ? * - v t c o . 

-? & o • S*f IST?C<5t«SS? 6 0 

I* » ffl i ( « * a m ) 

« I T07 y - F (50nm) / CuPcif 
PBH^^S^7$><be!t»ZJLlS3gl (3 0 
x § y -? - I ( 3 0 n m ) /AIQjt/'i> 
2 0 n m ) /Mf A^JV-F ( M * : A f 
Hi ( * G « » * . H1IB*S?tlZ) . A I 

[ 0 0 4 3 ] 

Mb 1 8 ] 



Hie 1" 2 V > ^<9llitt 2 4 0 coL/tm 2 
14 4. 0 . 0 8 3 ) * 3 6 



;u 7 < y > ft 6 » » * 1 (1 5nm) / N 

n m ) / BH 27> h7C>S«^1tft» 

<99 : 1 # » Jt . 2 0 0 n m ) o)nm%% 

Q 3 <5*^*)ttt 



(25) 



JP 2004 63465 A 2004. 2. 26 




AIQ, 



[ 0 0 4 4 ] 
?}> I . 

^ <5 « « t 5 X 1 0 ' 6 h^^-XS*?!?^!"^!^ C <9 J§ S . £ 7 <9 5 

(SI, & c# * y - Ftuv-^/>5 y-z>7t*fflu-?J»ifc*?'ti.fc i touj^ 

(5»?<!)*ft»ffl«»CIEff^?(0. 154. 0. 1H)MC«3t36 

RiA B OftltJtKtn. iiAttCI Ef«. * C ._ 

" y " ( BP t . »-) ft«C-)U7-l/J^Hl#^ l 5#*'t^^- Sai,fitt * tip 

l6i*CBt?NT8C*«* (0. 14. 0. 0 8 > ? *> 3 > • ^> ^ ^ ^ J = ^ 
l*Ctl<i<P««t«£L*U. -ISl)6ttSi:Jl^7, SlAffiHiB ^e^T»x? 
Jl^lifPMtttwUfe. **flfJG>*fi;BlfllOLEDI*tt*««®*il*«^ 

^ ^ ffij 2 

IHT07/-F (50nm) / N P B EffiSiS7 5> ltft?»i JLiiSi ( 3 0 n m 
) / 8BPA7n7^*l#it6*I^y-i (42nm) /TBTMJ7-/VJ 
*tt *»J£* C 1 Onm) / A I Q 3 *J 'J > SI * ff <t ft W 5? - « ^ » * * 

(ZOnm) /Mf ■ Af * V - H (M» A f <Z> *i ■ 1# « Jt , 2 0 0 n m) © *»* 
ftfSE (*Bfili**. HiC^rtlZ) tlOIUfe. SBPA^fTBT^^att 

[ 0 0 4 5 ] 
C <b 1 9 ] 



[ 0 0 4 6 ] 




SBPA 



TBT 



(26) 



JP 2004 63465 A 2004. 2. 26 



^ ft & JS = 2 5 . 0 0 m A / c m 2 tftlL7ltetn, toRItt^ 1 c d, / m 2 
<9&?<i)iS&J£iii£CCIE:ff-h-?(0. 15 8. 0. 14?) 4iCl3t^ft 
*& g t £ b £ . Ctl^^#-f^It»ff t7 0C*?)i 1 0. 8 3C* 

h ~? 5) "5 • 
[ 0 0 4 7 ] 

S » ffl 2 ( « * « fi ) 

T07/-F ( 5 0 n m ) / NPBH»»B»75>^td»Z}L»iSI* ( 3 0 n nn 

) / 8BPA7n5C>8l*ft6»l5vy-S ( 4 2 n m ) / A I Q 3 * ^ 'J > « 

( 2 0 n m ) / M f ■ AftV-P (Mf Af<09 ■ 1 * ft it . 
2 0 0 n m ) © # « 5§ * R ffi ( * BH Iffl # * < HID^rtlJ) t *) I U . 

tt 1 , &^*y-h - tuv-^y>7U-z>7"T«fflu-7fi^^?-ti^i t o « » # ? 
0St?0ieiUS^c i Ef t-h? (o. is?. o. 261) iicist^e 

IS S C ( * f6 afl ) & <^ D ( « X tt* ) <9tt*tft«m. ilCKCIESI, » C ._ 
" y " ( BP t . £ - ) SilUTllT-lirillft'i W;#«J:7C-iai)e»Bt/Tv 

in^T.^iEAii^Cr3:*f6Bfl©S^««<9^ii<i)Kfi.7tlfett«E^i»^Q7>h7C> 

ri^«f6*^BtilJ 3©ICfitfflU*#Z. 
[ 0 0 4 8 1 
^ $b ffil 3 

ai !T0 7/-F ( 5 0 n m ) /N P B =«»i«7 S >ftft»UL»l«» (30nm 
) / 77Uh">f6*?»K (iSv?-i<51. 6ftiS%) f F-f>7ni8BPA7 
n7«>««*ftd»I^v>-l ( 4 2 n m) / TBThy7-/>»*#ft6»«- 
C^dli d onm) / A I Q 3 * J y >«*#<b***^***** ( 2 o n nn ) / 
M * : A>jy-F (M> : A 3" © ? : 1 ft « Jt , 200nm) © £ 1* £ ft £ ii ( * W ffl 

[ 0 0 4 9 ] 



[ 2 




OCHj 



[ 0 0 5 0 ] 

A . JkZ* t V - h" t U V - v / > 7 U - - y 7 1 t fit ffl U 7 Si & ># ? ft £ I T 0 « S # ^ 

* ft tt S = 2 5 . OOmA/cm 2 tftllTlfitn, ^<5HIU4 1 OcA/m 
O>&?0it&JXai£^C I Ef r- (0. 158. 0. 1 1 2 ) A * C « S * 3 6 



(27) 



JP 2004 63465 A 2004. 2. 26 



f- "? ft o . 

RSCJ£&'E<l>ewStf«©.lttt#H . *M©£Sc>£*6gl3:Sfe5g*.«lHt?Sft x /- 

C 0 0 5 1 ] 
%a°fl»J 4 

14IT07/-F ( 5 0 n m ) /CuPolA7< y 3Mt ft *» « * (1 5nm) / N 
PB=ft»a»7$>^ftttjEJL«IHS* ( 3 0 n m ) / 8 B P A t St^* 1 / - - 
1 ( 2 n m ) . S^8BPA7>h7C^«ff(te»yTBTh 'J7 ; /^?ltlbft« 
©«ft»tat'** 4 / -><?)»- 1 ( 3 5 n m ) /TBTh'J 7 ft » * - * 

3- Ifi £ S ( 8 n m ) / T 1 l-'J75'>i*#ftft*«-l*tliSi (25nm) / M » = 
A > * X - H (M? ^ AH? = 1 « Jt . ZOOnm) (5**«*Ri<57^-? (* 
BRIE*?, 5IIF - t~F - i i c Yfo? 41 3 ) t iD I b . 
#«Hbft»©«-^<»ittt^<?)mg^llcmrftfe. 

SIIF-t?tt, 36*y->fl>»^l*08BPA: TBTitttl 00 = 0 
? ft . BP t . TBTtt5 < , RIF-i i ? tt . fcfc^-J'QS^flfOSBPA^T 
BTAK9 5 = 5 (ttSi?) RiF-i i t ? tt . fSft^-X^S-lfOS 

B PA '• TBTittt7 5 : 25 "ffc-s*.. 

^glt5X1 0 ~ 6 hJK5^-X5A?*SljtlC<l:'Ji»IU. C © # ft . £ T ® * 

x ft ft #±-y*a»* t it*.. 

* a « S = 3 1 . 25mA/cm 2 -?1 0 0«t@<i)iiHiiC, R ■ F - i . F - i i 

^ fi * . **y k ->t97>h7C>lil*ftft»fii'i- y7V>««tt<tft»©fift» 

[ 0 0 5 2 1 
^ ffil 5 

titl T07y-P (50nm) /CuPc**7/!>>ft6»«fl (1 5nm) / N 
PBH«i75S^7§>^bft?»iJL*SlSS ( 5 0 n rm ) / BH27>f-7-t2>^*#^bftW 

/BH27>h7t2>S§*tMbft?»tS<t,'«3-ti£ v / ( 5 n m ) - JkZ/T ^ 

MJ7V , >»»#teft*ta*'*3-ii«^-> < P*-* ( 2 0 n m ) /M? ; A>iy- 
h" ( M » : AH? : 1 « Jt . 2 0 0 n m ) Q £ «g £ ft if £ ( * efl Iffl S 4> . 5HG^» 

rtii ) t ad i u . 

^ O IS ffi t 5 X 1 0 " 6 f.;K?)^-7JI*?»S««CJ: , JiDlL. C © # ft - 
7 ft « # ± ? » * * Ttt * . 

[ 0 0 5 3 1 J x 2 

* » * S = 3 1 . 25mA/Gm 2 t«fflUTMfetlV- I^SIB 2 0 0 c A/m 
c7;m^Q7ieJXai^5'CIEf^-K-?(0. 145. 0. 1 0 8 ) SSCffl3t?6 

? » -5 *. . f i»T?c«ii)isi?6 o o^s^asiKic, w & r © « £ « 
t *i * , »3-*tisy-> + <?>7> h7i3>»f«ft«»i5z'i- 'j7-/>ai»itftttv- 

- I" 7tf>MS$#ttft$*«ft**MK0)Sft®<9teffll**&#SS 

± IE * IS flU # * . **(!(!>»e»fflOLEDailiE«««**SC-iib7Unai 



(28) 



JP 2004 63465 A 2004. 2. 26 



V 3= 3 » >J -? J) I . 

[0 1 ] *3£fiB0*-3Slfc««©jE!IIEt^t. 
[BM *J6flH<z>»-*JS**<?>jElHHI'£3 l v*". 
[03] *9eBB<5*H*lS**©ZlIHtmt. 
C ft * (0 sSi Bfl ] 

110. 2 10. 310-OLED 
120. 3 2 0 - 7 / - F 
2 2 0 - 55 -*tt 

130. 230. 3 3 0 -f*f« 
140. 3 4 0 - J 7 - F 

2 3 0 A-l«iiSl^-> 
230B. 3 30B-**V*-> 
24 0- S5"«ffi 

3 3 0A-Z?L»S v /-> 
3 3 0 C-l^ii?/-> 



[01] 



r 



us 



[02] 



?10 



232 



240 



2308 
220 



[ SI 3 1 



3)0 



340 
330C 
3306 

330A 

322 
-320 



(2?) 



JP 2004 63465 A 2004. 2. 26 



7D> l-^-^cpSfc? 



(SDInt.CI. 1 



F I 



C0 7K 11/06 
C0 7K 11/06 



6 4 5 
6 6 0 



(74)tt!JIA 10008400? 

#g± /J\W 
(74)tf!3A 100082821 

(74)ttSA 100086771 

(74)«iIA 100084683 

#a± HE % 

(72)5gBB* AZ- 

jLine- 37^6 )\-vy\~y yaoz* 2444 

1^6X^f 6C-4 tf^'Jtf t-D'Jth 77-yV7 7 \s vy \~ 15 

9 

a*-** x;u5x^ 2tfvh8 xyf'JZ ^yv-v y-^n V7 X )- h?^ 3 

3 4? 

(72)^^ 7- 7K- 

x;u5x;u bc-1 tyvvx $yy-# Y;u*rz?- o-k 3407 

F 3K007 AB04 AB11 DB03 FA01 



Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2004-063465 
(43)Date of publication of application : 26.02.2004 

(51)Int.CI. H05B 33/14 

C09K 11/06 



(21 Application number : 2003-199678 (71 Applicant : XEROX CORP 

(22)Date of filing: 22.07.2003 (72)Inventor : HONEY AJIZU 

HU NAN-XING 
POPOVIC ZORAN D 
HOR AH-MEE 



(30)Priority 
Priority number 



2002 207686 

2003 372547 



Priority date 



26.07.2002 
24.02.2003 



Priority country 



US 
US 



(54) DISPLAY DEVICE INCLUDING ANTHRACENE DERIVATIVE AND TRIAZINE DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the performance of 
a blue color releasing OLED, and in particular, to increase 
the stability in operation and the color purity. 

SOLUTION: In this device including an anode, a cathode and , - 2Ifi 

a light emitting zone between the cathode and the anode, 
the light-emitting zone includes an anthracene derivative 
compound and a triazine derivative compound. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] 

An anode, 

a cathode — and 

A luminous region between a cathode and an anode 

Equipment which is ****** equipment and is characterized by the luminous region containing an 

anthracene derivative compound and a triazine derivative compound. 

[Claim 2] 

An anode, 

a cathode — and 

A luminous region between a cathode and an anode 

are ****** equipment and the luminous region contains an anthracene derivative compound and 
a triazine derivative compound — an anthracene derivative compound — formula 1(A) (1) -I (A), 
(11), formula I (B), formula I (C), and formula I (D): 
[Chemical formula 1] 
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R 3 




I (A) (2) 



[Chemical formula 2] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.... 12/6/201 



JP,2004-063465,A [CLAIMS] 



Page 3 of 1 1 




I (A) (4) 



[Chemical formula 3] 
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I (A) (6) 



[Chemical formula 4] 
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1(A)(8) 
[Chemical formula 5] 
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1(A) (10) 



[Chemical formula 6] 
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R- 1 



R 



R 



KAXll) 



.56 

the inside of a formula, substituent R 1 , R 2 , R 3 , and R, [ 4 and ] Independently R and R , 
respectively Hydrogen, alkyl of 1-24 carbon atoms, It is chosen out of a group which consists of 
alkoxy ** triphenylsilyl of 1-9 carbon atoms, aryl (this may be replaced as occasion demands) of 
6-20 carbon atoms, heteroaryl (this may be replaced as occasion demands) of 5-24 carbon 
atoms, halogen, and a cyano group. 
[Chemical formula 7] 




KB) 



(The inside of a formula, substituent R 7 , R 8 , R 9 . and R are independent respect.vely.) 
The group 1: Hydrogen or alkyl of 1-24 carbon atoms; 

Aryl of a carbon atom of 2:6-20 groups (this may be replaced as occasion demands); 

The group 3: A carbon atom required to complete a fused aromatic ring of naphthyl, anthracenyl, 

pyrenyl, or peri RENIRU; . . 

Heteroaryl of a carbon atom of 4:5-24 groups (this may be replaced as occasion demands); 
The group 5: A furil, thienyl, pyridyl, or a condensation hetero aromatic ring of kino RINIRU; 
An alkoxy group, an amino group, an alkylamino group, or an arylamino group of a carbon atom ot 
6:1-24 groups; it reaches. 

The group 7: Fluoride, chlorine, bromine, or cyano 
It is chosen out of a group, ** and others.; 
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[Chemical formula 8] 




(The inside of a formula, substituent R 11 , R 12 , R 13 , and R 14 are independent respectively.) 
The group 1: Hydrogen or alkyl of 1-24 carbon atoms; 

Aryl of a carbon atom of 2:6-20 groups (this may be replaced as occasion demands); 

The group 3: A carbon atom required to complete a fused aromatic ring of naphthyt, anthracenyl, 

pyrenyl, or peri RENIRU; 

A carbon atom required to complete heteroaryl (this may be replaced as occasion demands) of a 
carbon atom of 4:5-24 groups, a furil, thienyl, pyridyl, and a condensation hetero aromatic ring of 
kino RINIRU; 

An alkoxy group, an amino group, an alkylamino group, or an arylamino group of a carbon atom of 
5:1-24 groups; it reaches. 

The group 6: Fluoride, chlorine, bromine, or cyano 
It is chosen out of a group, ** and others.; 
[Chemical formula 9] 




1(D) 



the inside of a formula, R 15 , and R 16 — independent — hydrogen and 1- alkyl-group and about 
6- which has about six carbon atoms — being chosen out of a group which consists of an aryl 
group which has about 30 carbon atoms 

X and Y are chosen from a group which consists of an alkoxy group which has an alkyl group 
which has hydrogen, 1 - a carbon atom of six abbreviation independently, an aryl group which 
has about six pieces - about 30 carbon atoms, 1 - a carbon atom of six abbreviation, halogen, 
and a cyano group. 

being chosen out of a group, ** and others, and 

a triazine derivative compound — formula II (A), II (B), II (C), and 11(D): 
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[Chemical formula 10] 




II (B) 




(Ar 1 , Ar 2 , Ar 3 , and Ar 4 being the aryls (this may be replaced as occasion demands) of a carbon 
atom of 6 - 20 abbreviation independently among a formula, respectively.) 
R 17 _ R 18 __ independent — hydrogen and 1- an aliphatic group which has about six carbon 
atoms, and 1- being chosen out of a group which consists of an alkoxy group which has about 
six carbon atoms, halogen, and a cyano group — and 

L -c(R'R")-, ethylene, -Si(R'R")- an oxygen atom, Equipment which is the divalent basis chosen 
from a group which consists of sulfur atoms, and is characterized by choosing R' and R" from a 
group which consists of being an alkoxyl group containing an alkyl group which contains a 
hydrogen atom, 1 - a carbon atom often abbreviation independently, respectively and 1 - a 
carbon atom of ten abbreviation. 
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[Claim 3] 

The equipment according to claim 2 with which an anthracene derivative compound is chosen 
from a group which consists of formula 1 (A), (4), and formula I (D). 
[Claim 4] 

The equipment according to claim 2 with which a triazine derivative compound is chosen from 
the formula II (B). 
[Claim 5] 

An anthracene derivative compound. 
[Chemical formula 12] 




(CH 3 ) 3 



BH2. 



It comes out and is a certain equipment according to claim 2. 
[Claim 6] 

An anthracene derivative compound. 
[Chemical formula 13] 




BH2. 



http://ww4.ipdl.inpit.goop/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.... 



JP,2004-063465,A [CLAIMS] Page 1 1 of 1 1 

It comes out and is a certain equipment according to claim 1. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This inventions are parents' U.S. patent application 10th / continuation-in-part application of No. 

207,687 (it applied on July 26, 2002), and a preference is claimed after this. 

[0002] 

[Problem to be solved by the invention] 

However, the performance of the blue discharge OLED is improved, those operation stability is 
increased still more specially, there is a request raise color purity, and this invention tackles it. 
[0003] 

[Means for solving problem] 

Set this invention in the embodiment. 

Anode, 

a cathode — and 

Formula I (A), (1) - I (A), (11), Equipment with which it is equipment including the luminous region 
between a cathode and an anode, and the luminous region contains an anthracene derivative 
compound and a triazine derivative compound; The anthracene derivative compound, It is 
attained by providing the equipment chosen from the group as which it is chosen out of the 
group which consists of formula I (B), formula I (C), and formula I (D) and, which a triazine 
derivative compound becomes [ the formula II (A), II (B), II (C) and II (D), (a formula and 
substituent of these being explained in this Description), and ]. 
[0004] 

[Mode for carrying out the invention] 

(1) Generally the term "layer" shows the single coating which has a constituent in which the 
constituents of an adjacent layer differ. 

(2) The term "field" expresses a monolayer, two or more layers, for example, two-layer, three 
layers or more layers than it, and/or one or more "zones." 

(3) The term of the "zone" used about a charge transport zone (namely, an electron hole 
transportation zone and an electron transportation zone) and a luminescence zone expresses 
the single functional field in a monolayer, two or more layers, and a layer, or two or more 
functional fields in a layer. 

(4) The structural formula of the following [ term / of an anthracene derivative compound J 
[0005] 

[Chemical formula 14] 
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[0006] 

The family of the related non-substituted compound and substituted compound containing all of 
the same structural unit of the three condensation benzene rings that is alike and is expressed 
more is expressed, and the example of illustration of an anthracene derivative compound is 
shown in this Description in this case. 

Any three of the CH atoms of benzene the term of a triazine derivative compound (5) A 
continuation style or a discontinuous style, For example, the family of a related non-substituted 
compound and substituted compound including all the same structural units of the aromatic 
heterocycle replaced with the nitrogen atom is expressed with 1, the 2 or 3rd place, 1, the 2 or 
4th place, 1, the 2 or 5th place, 1, the 2 or 6th place or 1, and the 3 or 5th place. The 
substitution by a nitrogen atom is a formula. 
[0007] 

[Chemical formula 15] 




II 



[0008] 

It may be 1 and the 3 or 5th place, and an example of illustration of a triazine derivative 
compound is shown in this Description in this case so that it may be alike and may be expressed 
more. 

(6) an operative condition equally regarded as a layer containing an anthracene derivative 
compound and/or a triazine derivative compound being a portion on a function of an electrode or 
other nonluminescent fields, or physics — setting like and, Facilities in here are that such a layer 
containing an anthracene derivative compound and/or a triazine derivative compound is 
considered to be a part of luminous region. 

(7) The term "non-anthracene and non-triazine derivative compound" expresses compounds 
other than an anthracene derivative compound and a triazine derivative compound. 

This organic luminescent device ("OLED") contains a kind of at least anthracene derivative 
compound and a kind of triazine derivative compound at least in a luminous region. It may be 
used for all suitable layer order forewords and a layer presentation attaining this invention. 
An embodiment of the first illustration is shown in drawing 1, and among a figure, OLED 1 10 is 
the shown order and contains the anode 120, the luminous region 130, and the cathode 140. 
The embodiment of the second illustration is shown in drawing 2, and among a figure, OLED 210 
is the shown order and contains luminous region 230; and the second electrode 240 including the 
first electrode 220; luminescence zone 230B and the charge transport zone 230A. The first 
electrode may be a cathode and, on the other hand, the second electrode is an anode. The first 
electrode may be an anode and, on the other hand, the second electrode is a cathode. When the 
second electrode is an anode, a charge transport zone may be an electron hole transportation 
zone. When the second electrode is a cathode, a charge transport zone may be an electron 
transportation zone. 
[0009] 

the embodiment of the third illustration is shown in drawing 3 , and OLED 310 is the shown order 
among a figure — anode 320; — luminous region 330; and the cathode 340 including the arbitrary 
buffer layer 322; electron hole transportation zones 330A, the luminescence zone 330B, and the 
electron transportation zone 330C are included. 

Since it is expedient, the base material is not shown in drawing 1 -3. However, it is understood 
that a base material contacts two electrodes, for example, and may be arranged by all the 
suitable places in shown OLED. 
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A kind of triazine derivative compound at least may exist as more compounds than a kind, two 
sorts, three sorts, or it. When two or more sorts of triazine derivative compounds exist, it may be 
independently arranged all over the field where a layer which may be in the state where they 
may be the mixtures of an equal ratio or the ratio which is not equal, or a triazine derivative 
compound is not mixed, for example, is different differs from a monolayer. In an embodiment, a 
kind of triazine derivative compound at least may be considered to be an electron transport 
substance. It is because transportation of an electron is larger than transportation of an electron 
hole by a triazine derivative compound if it becomes what, an operative condition — it sets like 
and some triazine derivative compounds are electron transportation objects — in addition it 
may be a substance which a blue emitter, i.e., an electron hole, and an electron combine, and 
may bring about discharge of the light of the blue area of a visible spectrum. 
[0010] 

A kind of anthracene derivative compound at least may exist as more compounds than a kind, 
two sorts, three sorts, or it. When two or more sorts of anthracene derivative compounds exist, 
it may be independently arranged all over a field where a layer which may be in a state where 
they may be the mixtures of an equal ratio or a ratio which is not equal, or an anthracene 
derivative compound is not mixed, for example, is different differs from a monolayer. A kind of 
anthracene derivative compound at least is a mold of an organic electrophotoluminescence 
substance which may be considered to be a substance which a blue emitter, i.e., an electron 
hole, and an electron combine, and may bring about discharge of light of a blue area of a visible 
spectrum. In an embodiment, a level that some anthracene derivative compounds are insufficient 
again and remarkable which is good or was excellent conveys both an electron hole, an electron, 
or an electron hole and an electron. In an embodiment, since anthracene derivative compounds 
may be both a blue emitter and an electric charge conductor, this double character makes 
flexibility of a certain grade possible at arrangement of an anthracene derivative compound in 
OLED. 

[0011] , . 

At least a kind of anthracene derivative compound and a kind of triazine derivative compound at 
least The book OLED. For example, OLED arrangement of the following illustration (when two or 
more sorts of anthracene derivative compounds exist in OLED) Such an anthracene derivative 
compound may be mutually the same, moreover — it may differ — ; — when two or more sorts 
of triazine derivative compounds exist in OLED again, such a triazine derivative compound may 
be mutually the same, and may exist all over a bilayer or layers much more larger than it which 
may be different, a zone, or a field. 

(1) An anode / luminescence zone (anthracene derivative compound) / electron transportation 
zone (triazine derivative compound) / cathode 

(2) An anode / luminescence zone (anthracene derivative compound + triazine derivative 
compound) / electron transportation zone (non-anthracene and non-triazine derivative 
compound) / cathode 

(3) An anode / luminescence zone (anthracene derivative compound + triazine derivative 
compound) / electron transportation zone (triazine derivative compound) / cathode 

(4) An anode / luminescence zone (anthracene derivative compound + triazine derivative 
compound) / electron transportation zone (anthracene derivative compound + triazine derivative 
compound) / cathode 

(5) An anode / luminescence zone (anthracene derivative compound) / electron transportation 
zone (anthracene derivative compound + triazine derivative compound) / cathode 

[0012] 

(6) An anode / luminescence zone (anthracene derivative compound) / electron transportation 
zone (the first pass of an anthracene derivative compound + triazine derivative compound, and 
secondary layer of a triazine derivative compound) / cathode 

(7) An anode / luminescence zone (anthracene derivative compound) / electron transportation 
zone (secondary layer of the first pass of an anthracene derivative compound + triazine 
derivative compound, non-anthracene, and a non-triazine derivative compound) / cathode 

(8) An anode / electron hole transportation zone (anthracene derivative compound) / 
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luminescence zone (anthracene derivative compound + triazine derivative compound) / electron 
transportation zone (triazine derivative compound) / cathode 

(9) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (anthracene derivative compound + triazine derivative compound) / electron 
transportation zone (non-anthracene and non-triazine derivative compound) / cathode 

(10) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (anthracene derivative compound + triazine derivative compound) / cathode 

(1 1) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (triazine derivative compound) / cathode 

(12) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (triazine derivative compound) / electron transportation zone (triazine 
derivative compound) / cathode 

(13) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (triazine derivative compound) / electron transportation zone (non- 
anthracene and non-triazine derivative compound) / cathode 

(14) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (non-anthracene and non-triazine derivative compound) / electron 
transportation zone (triazine derivative compound) / cathode. 

[0013] 

In 6 and 7, the layer of an anthracene derivative compound + triazine derivative compound is 
equally regarded as it being a part of luminescence zone. 

In 1-7, arrangement may also include further the electron hole transportation zone (an anode is 
adjoined) which may also contain an anthracene derivative compound and/or non-anthracene, 
and a non-triazine derivative compound as occasion demands. 

In 8-14, arrangement may also contain further non-anthracene and a non-triazine derivative 
compound all over an electron hole transportation zone (an anode is adjoined) as occasion 
demands. 

The luminous region containing an anthracene derivative compound and a triazine derivative 
compound may be a bilayer, three layers, or more layers than it much more. An anthracene 
derivative compound and a triazine derivative compound about a monolayer luminous region For 
example, two functional fieldrluminescence zones. (For example, an anthracene derivative 
compound + triazine derivative compound) and an electron transportation zone. Layer thickness 
is crossed and it can adhere by various concentration so that (for example, an anthracene 
derivative compound + triazine derivative compound) may arise, In this case, the concentration 
of the anthracene derivative compound in an electron transportation zone is smaller than the 
inside of a luminescence zone, or completely absent from an electron transportation zone by 
necessity, for example. In an embodiment, the monolayer photogen which contains the mixture of 
an anthracene derivative compound and a triazine derivative compound with fixed concentration 
in it is provided. The following [ luminous region / multilayer ] for example,: The luminous layer 
between luminous layer; and the electron hole transporting bed in contact with a charge 
transport layer, and an electron transport layer may also be included. 

[0014] , . . 

A luminescence zone may also contain the mixture of a single anthracene derivative compound 
or two or more sorts of anthracene derivative compounds. When the mixture of two or more 
sorts of anthracene derivative compounds is used, an anthracene derivative compound may exist 
in all suitable weight ratios, for example, an equal quantity, or the quantity wh.ch is not equal. A 
kind of compound in a mixture may exist in the quantity of the range from 0.1 weight ^ to 99.9 
weight %, for example, and the remainder is a compound more than other kinds. In addition to the 
anthracene derivative compound more than a kind, charge transport material is based on a 
luminescence zone, For example, it may exist all over a luminescence zone by the concentration 
of the range from 0 weight % to about 95 weight %, and the remainder is an anthracene derivative 
compound more than a kind of the concentration of the range from 100 weight % to about 5 
weight % on the basis of a luminescence zone. 

A luminescence zone may also contain the mixture of a single triazine derivative compound or 
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two or more sorts of triazine derivative compounds. When the mixture of two or more sorts of 
triazine derivative compounds is used, a triazine derivative compound may exist in all suitable 
weight ratios, for example, an equal quantity, or the quantity which is not equal. A kind of 
compound in a mixture may exist in the quantity of the range from 0.1 weight % to 99.9 weight %, 
for example, and the remainder is a compound more than other kinds. In addition to the triazine 
derivative compound more than a kind, charge transport material is based on a luminescence 
zone, For example, it may exist all over a luminescence zone by the concentration of the range 
from 0 weight % to about 95 weight %, and the remainder is a triazine derivative compound more 
than a kind of the concentration of the range from 100 weight % to about 5 weight % on the basis 
of a luminescence zone. 

A luminescence zone may also contain the anthracene derivative compound more than a kind, 
and the mixture of the triazine derivative more than a kind. When two or more sorts of mixtures, 
the anthracene derivative compound more than a kind and the triazine derivative compound 
more than a kind, are used, Each of the anthracene derivative compound more than a kind and 
the triazine derivative compound more than a kind may exist in all suitable weight ratios, for 
example, an equal quantity, or the quantity which is not equal. A kind of compound in a mixture 
may exist in the quantity of the range from 0.1 weight % to 99.9 weight %, for example, and the 
remainder is a compound more than other kinds. In addition to the anthracene derivative 
compound more than a kind, and the triazine derivative compound more than a kind, charge 
transport material is based on a luminescence zone, For example, it may exist all over a 
luminescence zone by the concentration of the range from 0 weight % to about 95 weight %, and 
the remainders are an anthracene derivative compound more than a kind of the concentration of 
the range from 100 weight % to about 5 weight %, and a triazine derivative compound more than a 
kind on the basis of a luminescence zone. 

In an embodiment, a luminescence zone may also contain the non-anthracene and the non 
triazine derivative compound more than a kind in all suitable weight ratios, for example an equal 
quantity or the quantity which is not equal. Since the strength of the color of light or thejDunty 
of a color emitted compared with the luminescence zone which does not contain the non 
anthracene and the non-triazine derivative compound more than such a kind is influenced, the 
non-anthracene and the non-triazine derivative compound more than these kinds may be added 
by the luminescence zone. The blue discharge OLED is manufactured in the embodiment of this 
invention In another embodiment, when OLED which emits another color adds the non 
anthracene and the non-triazine derivative compound more than a kind in a lum.nescence zone 
and changes blue with use of the suitable substance in a luminous region to another color, for 
example, it may be manufactured. 
[0016] 

A charge transport zone (an electron hole transportation zone or an electron transportation zone 
is not asked) contains a mixture of two or more sorts of charge transport material of single 
charge transport material, all suitable weight ratios, for example, an equal quantity, or quantity 
that is not equal. A kind of compound in a mixture may exist in quantity of a range from 0.1 
weight % to 99.9 weight %, for example, and the remainder is a compound more than other k.nds^ 
A charge transport zone may also contain an anthracene derivative compound more than a kind, 
a triazine derivative compound more than a kind, non-anthracene more than a kind and non 
triazine compounds, or all these mixtures. 

A layer of OLED may be transparent or opaque according to a field of OLED facing those who 
see A substance of illustration will be explained to construction of OLED of this invention. 
A transparent base material may also include substantially various suitable materials containing a 
polymer component, glass, quartz, etc., for example. Although polyester (registered trademark), 
for example, a miler, polycarbonate, polyacrylate, polymethacrylate, polysulfone, etc. are 
mentioned as a suitable polymer component, it is not limited to these. Other support materials 
may be chosen again. 

A base material may have the thickness from about 25 micrometers to about 1,000 micrometers 
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still more specially from about 10 micrometers to about 5,000 micrometers. 

An anode may also contain a suitable charge of a positive charge injecting material, for example, 
indium tin oxide, (ITO), silicon, a tin oxidation thing and metal that has a work function of a range 
from about 4 eV to about 6 eV, for example, gold, platinum, and palladium. Although not less than 
about 4 eV of conductive carbon, pi conjugated polymer, for example, poly aniline, a 
polythiophene, polypyrrole, etc. which have a work function from about 4 eV to about 6 eV 
especially are mentioned as other materials suitable for an anode, for example, it is not limited to 
these. A transparent anode substantially a work function of indium tin oxide (ITO) and a range 
from about 4 eV to about 6 eV, for example, including metal which it has, for example, gold, 
palladium, etc. from about 1 0A to about 200A, A very thin substantially transparent metal layer 
which has the thickness from about 30A to about 100A especially may also be included. 
Thickness of an anode may be a range from about 10A to about 50.000A, and it depends for a 
desirable range on an electric constant and an optical constant of an anode material. The range 
of one illustration of thickness of an anode is from about 300A to about 3.000A. 
[0018] 

A cathode may also include all suitable electron injection materials, for example, metal, 
containing a high work function ingredient which has a work function from about 4 eV to about 6 
eV, for example, metal, and a low work function ingredient which has a work function from about 
2 eV to about 4 eV, for example, for example, metal, for example. A cathode may also include 
combination of low work function (less than about 4 eV) metal and metal of at least a kind of 
others. An effective ratio of metal of the second or others versus a low work function metal is 
from less than about 0.1 weight % to about 99.9 weight %. As an example of illustration of a low 
work function metal, alkaline metal, for example, lithium, or sodium;2A fellows or alkaline-earth 
metals, For example, although a group III metal, for example, a scandium, containing beryllium, 
magnesium, calcium, or barium;, rare-earth metal, and an actinide group metal, yttrium, a lantern, 
cerium, europium, a terbium, or actinium is mentioned, it is not limited to these. Lithium, 
magnesium, and calcium are desirable low work function metals. It is a cathode material desirable 
although Mg-Ag alloy cathode forms a cathode in an embodiment. Other special cathodes 
contain a metal-organicity mixed layer (MOML). A cathode can be formed from a lithium alloy 
with other high work function metal, for example, aluminum, and indium. 
[0019] 

Metal in which a transparent cathode has a work function of a range from about 2 eV to about 4 
eV substantially, For example, Mg, Ag, aluminum, Ca, In, Li(s), and those alloys. For example, Mg 
containing Ag of Mg of about 80 to 95 volume % and about 20 - about 5 volume % : An Ag alloy. 
And Li which contains Li of aluminum of volume [ about 90 to 99 ] % and about 10 - volume 
[ about 1 ] % for example: A very thin substantially transparent metal layer which has the 
thickness from about 30A to about 100A especially from about 10A to about 200A may also be 
included, including an aluminum alloy etc. 

Thickness of a cathode may be a range from about 10 nanometers to about 1,000 nanometers, 
for example. 

An anode and a cathode which are used for the book OLED may be a monolayer, respectively, or 
may also contain two-layer, three layers, or more layers than it. For example, an electrode may 
also contain an electric charge pouring layer (namely, an electronic injection layer or a hole 
injection layer) and a capping layer. However, in an embodiment, it may be thought that an 
electric charge pouring layer differs from an electrode. Metal in which an electronic injection 
layer has a work function of a range from about 2 eV to about 4 eV, For example, Mg, Ag, 
aluminum, Ca, In, Li(s), and those alloys. For example, Mg containing Ag of Mg of about 80 to 95 
volume % and about 20 - about 5 volume % : An Ag alloy, And Li which contains Li of aluminum of 
volume [ about 90 to 99 ] % and about 10 - volume [ about 1 ] %, for example: A very thin 
substantially transparent metal layer which has the thickness from about 30A to about 100A 
especially from about 10A to about 200A may also be included, including an aluminum alloy etc. 
An electronic injection layer may also include an oxide material or a very thin insulatmg material 
like an alkali metal compound which was indicated to US,5,457,565,B, 5.608,287, and 5,739.635 
again. 
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[0020] 

A hole injection layer may also contain a suitable charge of a positive charge injecting material, 
for example, indium tin oxide, (ITO), silicon, a tin oxidation thing and metal that has a work 
function of a range from about 4 eV to about 6 eV, for example, gold, platinum, and palladium. 
Although not less than about 4 eV of conductive carbon, pi conjugated polymer, for example, poly 
aniline, a polythiophene, polypyrrole, etc. which have a work function from about 4 eV to about 6 
eV especially are mentioned as other materials suitable for a hole injection layer, for example, it 
is not limited to these. A transparent hole-injection material may also contain substantially a 
very thin substantially transparent metal layer which has the thickness from about 30A to about 
100A especially from about 10A to about 200A, including metal which has a work function of a 
range from about 4 eV to about 6 eV, for example, gold, palladium, etc. An additional suitable 
form of a hole injection layer is indicated by US,4,885,21 1 ,B and 5,703,436. 
A capping layer of an anode and/or a cathode may be contained in order to increase thermal 
stability, and to increase environmental stability and to improve performance of an organic 
luminescent device by a method of/or others of a certain kind. An example of a capping layer 
which can use the thermal stability of an organic luminescent device for increasing is a layer 
containing SiO, Si0 2 , or these mixtures. An example of a capping layer which can use the 
environmental stability of an organic luminescent device for increasing is a layer containing 
stable metal, for example, Ag, aluminum, In, or Au. Another example of a capping layer which can 
use the environmental stability of an organic luminescent device for increasing is a layer which 
contains a low work function metal which was indicated to US,5,059,861 ,B, for example. 
Thickness of a capping layer may be a range from [ from about 20 nanometers to about 5,000 
nanometers ] about 50 nanometers to 500 nanometers, for example. 

C0021] . . . 

A buffer layer may also include material which has the hole-injection characteristic of a certain 
kind and transport properties, and it is chosen so that device performance may be improved. As 
a suitable material which can be used into a buffer layer, a semiconductor organic material. For 
example, a porphyrin derivative like 1,10.15,20-tetraphenyl-21 H,23H-porphyrin copper (II) 
indicated by US.4,356,429,B; A copper phthalocyanine, copper tetramethyl phthalocyanine; 
zinc phthalocyanine; — titanium oxide phthalocyanine; — magnesium phthalocyanine etc. are 
mentioned and a copper phthalocyanine is one desirable example. A mixture of such materials 
and other suitable materials can use it again. As a suitable material of others which can be used 
into a buffer layer, a semiconductor and insulating metallic compounds, For example, MgO, 
aluminum 2 0 3 , BeO, BaO, AgO, SrO, SiO, Si0 2 , Zr0 2 , CaO, Cs 2 0, Halogenated metal like 
metallic-oxide; like Rb 2 0, Li 2 0, K 2 0, and Na 2 0 and LiF. KCI, NaCI, CsCI, CsF, and KF is 
mentioned. A buffer layer may have the thickness of a range from [ from about 5 nm to about 25 
nm ] about 1 nm to about 5 nm from about 1 nm to about 100 nm. 

As an anthracene derivative compound of illustration, an anthracene derivative compound of a 
compound of EP 1009044 A2, general structural-formula I (A), (1) - I (A) and (1 1) is mentioned. 
[0022] 

The inside of a formula, substituent R 1 , R 2 , R 3 , R 4 , Independently R and R b , respectively 
Hydrogen, alkyl of 1-24 carbon atoms, Alkoxy ** triphenylsilyl of 1-9 carbon atoms, aryl of 6 20 
carbon atoms (this may be replaced as occasion demands), It is chosen out of a group which 
consists of heteroaryl (this may be replaced as occasion demands) of 5-24 carbon atoms, 
halogen for example, fluoride, chlorine, bromine, and a cyano group. A hetero atom in heteroaryl 
may be nitrogen, sulfur, or oxygen, for example. A portion from which aryl and heteroaryl are the 
same as. or differ as occasion demands. For example, the following portion: It may be replaced by 
alkyl of 1-9 carbon atoms and alkoxy ** halogen of 1-9 carbon atoms, for example, fluoride, 
chlorine, bromine, cyano group, etc. by more number of times than 1 time, 2 times, or it. 

[0023] , . . , , 

What was indicated by US,5,972,247,B is mentioned as an anthracene derivative compound ot 
other illustration, and an anthracene derivative compound of general structural-formula I (B) is 
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indicated there. 

the inside of a formula, substituent R 7 , R 8 , R 9 t and R 10 — respectively — independent 
The group 1: Hydrogen or alkyl of 1-24 carbon atoms; 

Aryl of a carbon atom of 2:6-20 groups (this may be replaced as occasion demands); 

The group 3: A carbon atom required to complete a fused aromatic ring of naphthyl, anthracenyl, 

pyrenyl, or peri RENIRU; 

Heteroaryl of a carbon atom of 4:5-24 groups (this may be replaced as occasion demands); 
The group 5: A furil, thienyl, pyridyl, or a condensation hetero aromatic ring of kino RINIRU; 
An alkoxy group, an amino group, an alkylamino group, or an arylamino group of a carbon atom of 
6:1-24 groups; it reaches. 

The group 7: Fluoride, chlorine, bromine, or cyano 
It is chosen out of a group, ** and others. 

A hetero atom in heteroaryl may be nitrogen, sulfur, or oxygen, for example. A portion from which 
aryl and heteroaryl are the same as, or differ as occasion demands. For example, the following 
portion: It may be replaced by alkyl of 1-9 carbon atoms and alkoxy ** halogen of 1-9 carbon 
atoms, for example, fluoride, chlorine, bromine, cyano group, etc. by more number of times than 1 
time, 2 times, or it. 
[0024] 

As an anthracene derivative compound of other illustration, what was indicated by 
US,5,935,721,B, and an anthracene derivative compound of general structural-formula I (C) are 
mentioned. 

the inside of a formula, substituent R 1 \ R 12 , R 13 . and R 14 — respectively — independent 
The group 1: Hydrogen or alkyl of 1-24 carbon atoms; 

Aryl of a carbon atom of 2:6-20 groups (this may be replaced as occasion demands); 

The group 3: A carbon atom required to complete a fused aromatic ring of naphthyl, anthracenyl, 

pyrenyl, or peri RENIRU; 

Heteroaryl (this may be replaced as occasion demands) of a carbon atom of 4:5-24 groups, a 
furil, thienyl, pyridyl, a condensation hetero aromatic ring of kino RINIRU, and a carbon atom 
required to complete other heterocyclic systems; 

An alkoxy group, an amino group, an alkylamino group, or an arylamino group of a carbon atom of 
5:1-24 groups; it reaches. 

The group 6: Fluoride, chlorine, bromine, or cyano 
It is chosen out of a group, ** and others. 

A hetero atom in heteroaryl may be nitrogen, sulfur, or oxygen, for example. A portion from which 
aryl and heteroaryl are the same as, or differ as occasion demands. For example, the following 
portion: It may be replaced by alkyl of 1-9 carbon atoms and alkoxy ** halogen of 1-9 carbon 
atoms, for example, fluoride, chlorine, bromine, cyano group, etc. by more number of times than 1 
time, 2 times, or it. . 
One desirable example of these anthracene derivative compounds of general formula I tO} is a 
9,10-di-(2-naphthyl) anthracene derivative compound. 

As another example of an anthracene derivative compound, a compound shown by the formula I 
(D) is mentioned. 

the inside of a formula, R 15 , and R 16 — independent — hydrogen and 1- alkyl-group and about 
6- which has about six carbon atoms — it is chosen out of a group which consists of an aryl 
group which has about 30 carbon atoms. Special examples of a substituent about R and R 
are hydrogen, methyl, tert-butyl. a phenyl, naphthyl, etc. X and Y are chosen from a group^wh.ch 
consists of an alkoxy group which has an alkyl group which has hydrogen, for example, 1, a^ 
carbon atom of six abbreviation independently and an aryl group which has about six pieces 
about 30 carbon atoms - for example, 1, and a carbon atom of six abbreviation, halogen, a cyano 
group, etc. Special examples of a substituent about X and Y are hydrogen, methyl, tert-butyl, 
tert-butoxy, etc. 
[0026] 
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As an example of a triazine derivative compound, a compound indicated by US,6,229,01 2,B, 
6,225,467. and 6,057,048 is mentioned. A triazine derivative compound of illustration is contained 
by the formula II (A) - II (D), for example. 

Ar 1 , Ar 2 , Ar 3 , and Ar 4 are the aryls (this may be replaced as occasion demands) of a carbon 
atom of 6 - 20 abbreviation independently among a formula, respectively, The aryl may be 
chosen from a group which consists of a phenyl, stilbenyl, biphenylyl, naphthyl, pyridyl, quinolyl, 
etc., for example. An alkyl group in which an aryl group has 1 - a carbon atom of six abbreviation 
as occasion demands, for example, For example, it may be replaced by substituent chosen from a 
group which consists of a dialkylamino group which has an alkoxy group which has 1 - a carbon 
atom of six abbreviation -, for example, 1 , and a carbon atom of three abbreviation, halogen, a 
cyano group, etc. by more number of times than 1 time, 2 times, or it. 

R 17 _ R 18 __ independent — hydrogen and an aliphatic group, for example, 1-, — an alkyl group 
which has about six carbon atoms, for example, 1-, — being chosen out of a group which 
consists of an alkoxy group which has about six carbon atoms, halogen, for example, chlorine, 
and a cyano group 

L is a divalent basis which may be chosen from a group which consists of -C(.R K ; , ethylene, 
Si(R'R")-, an oxygen atom, a sulfur atom, etc. — R' and R" — respectively — independent — a 
hydrogen atom and 1- an alkyl group containing about ten carbon atoms or 1- it is an alkoxyl 
group containing about ten carbon atoms. 
[0027] 

A luminous region, especially a luminescence zone may also contain further (photogene on the 
basis of weight of a luminescence zone) from about 0.01 weight % to about 25 weight % as a 
dopant. Examples of a dopant substance which can be used all over a luminous region are a 
fluorescent substance, for example, a coumarin, a dicyanomethylene pyran, poly methine, oxa 
BENZUAN tolan, a xanthene, pyrylium, a carbo still, perylene, etc. Another desirable class of a 
fluorescent substance is the Quinacridone color. As an example of illustration of the 
Quinacridone color, US,5,227,252,B, Quinacridone which was indicated by 5,276,381 and 
5 593 788 2-methyl Quinacridone, 2,9-dimethyl Quinacridone, 2-chloro Quinacridone. 2-fluoro 
Quinacridone, 1.2-benzo Quinacridone, N.N'-dimethyl Quinacridone, NX-dimethyl- 2-methyl 
Quinacridone, N.N'-dimethyl- 2,9-dimethyl Quinacridone. N.N'-dimethyl- 2-chloro Quinacridone, 
N.N'-dimethyl- 2-fluoro Quinacridone, N.N'-dimethyl- 1,2-benzo Quinacridone, etc. are 
mentioned. Another class of a fluorescent substance which can be used is condensed ring 
fluorescent dye. As suitable condensed ring fluorescent dye of illustration, perylene, rubrene, 
anthracene, coronene, a phenan training center, pyrene, etc. which were indicated by 
US 3 1 72,862, B are mentioned. Butadiene which was indicated by US,4,356,429,B and 5,516,577, 
for example, 1 ,4-diphenylbutadiene, tetraphenylbutadiene, a stilbene, etc. are mentioned as a 
fluorescent substance. An example of others of a fluorescent substance which can be used is 
indicated by US.5,601 .903.B. 
[0028] 

Fluorescent dye by which a luminescence dopant which can be used all over a luminous region 
was indicated by US,5,935,720,B. For example, 4-(dicyanomethylene)-2-I-propyl-6-(1 ,1 ,7,7 
tetramethyl JURO lysyl-9-ene yl)-4H-Piran (DCJTB); A lanthanide metal chelate complex, For 
example, a tris(acetylacetonate) (phenanthroline) terbium. Tris(acetylacetonate) (phenanthroline) 
europium And tris(TENOIRU trisfluoro acetonate) (phenanthroline) europium, And what L was 
indicated'by Kido and others, "white light emission organicity electrophotoluminescence 
equipment which uses a lanthanide complex", Jpn. J. Appl. Phys., 35 volumes, and L394-L396 
page (1996) ]■ and a phosphorescence substance, For example, an organic metallic compound 
containing a heavy metal atom which brings about strong spin orbit coupling, For example it is 
indicated by Baldo and others, "organic phosphorus light emission effective in an altitude from 
organic electrophotoluminescence equipment", Letters to Nature. 395 volumes, and 151-154 
(1998). As a desirable example, 2.3.7,8,1 2.1 3.1 7,1 8-octaethyl-21 H23H-FORUPIN platinum (II) 
(PtOEP) and fac tris(2-phenylpyridine) iridium (Ir(ppy) 3 ) are mentioned. 

[0029] 
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In addition to a triazine derivative substance and an anthracene derivative substance, a luminous 
region, especially an electron hole transportation zone may also contain a substance of others 
more than a kind which has electron hole transport properties again. Polypyrrole which was 
indicated by US,5,728,801 ,B as an example of an electron hole transportation substance which 
can be used all over a luminous region, Poly aniline, poly (phenylenevinylene), a polythiophene. 
polyarylamine, And those derivatives and a known semiconductor organic substance; A porphyrin 
derivative, For example, 1,10,15,20-tetraphenyl-21 H,23H-porphyrin copper (II) indicated by 
US,4,356,429,B; A copper phthalocyanine, copper tetramethyl phthalocyanine; — zinc 
phthalocyanine; — titanium oxide phthalocyanine; — magnesium phthalocyanine etc. are 
mentioned. 
[0030] 

A special class of an electron hole transportation substance which can be used all over a 
luminous region is indicated by the third class of aromatic amine, for example, US,4,539,507,B. As 
the third class of aromatic amine of suitable illustration, a bis(4-dimethylamino 2-methylphenyl) 
phenylmethane, N,N,N-bird (p-tolyl) amine, 1.1-bis(4-di-p-tolylamino phenyOcyclohexane 1,1 -bis 
(4_ di _p_ to | y | amino phenyl)-4-phenylcyclohexane, N,N'-diphenyl-N,N'-bis(3-methylphenyl)-1 ,1 ' 
biphenyl 4,4'-diamine, N,N'-diphenyl-N,N'-bis(3-methylphenyl)-1 ,1 '-biphenyl 4,4'-diamine, N,N'- 
dipheny|-N,N'-bis(4-methoxypheny)-1,1'-biphenyl 4,4'-diamine, N,N,N',N'-tetra-p-tolyl 1.1 '- 
biphenyl 4,4'-diamine, Although N.N'-dM -naphthyl N,N'-diphenyl-1 ,1 '-biphenyl 4.4-diamine. 
N N'-bis(p-biphenyl)-N,N'-diphenylbenzidines (biphenyl TPD), these mixtures, etc. are mentioned, 
it is not limited to these. A desirable class of the third class aromatic amine which can be used 
all over a luminous region is a naphthyl substitution benzidine derivative (NPD), for example, 
N N'-JI (naphthalene-1-yl)-N,N'-diphenyl-benzidine. Another class of the third class of aromatic 
amine is polynuclear aromatic amine. As an example of such polynuclear aromatic amines, it is 
N N-bis- [4'-(N-phenyl-N-m-tolylamino)-4-biphenylyl] Aniline, N,N-bis- [4'-(N-phenyl-N-m 
tolylamino)-4-biphenylyl] -m-toluidine, N.N-bis- [4'-(N-phenyl-N-m-tolylamino)-4-b.phenylyl] - 
p-toluidine, 

N N-bis- [4*-(N-phenyl-N-p-tolylamino)-4-biphenylyl] Aniline, N.N-bis- [4'-(N-phenyl-N-p- 
tolylamino)-4-biphenylyl] -m-toluidine, N.N-bis- [4'-(N-phenyl-N-p-tolylamino)-4-b.phenylyU - 
p-toluidine, N.N-bis- [4'-(N-phenyl-N-p-chlorophenylamino)-4-biphenylyl] -m-toluidme, N,N 
bis _ [4'-(N-phenyl-N-m-chlorophenylamino)-4-biphenylyl] -m-toluidine, N,N-bis- [4-(N 
phenyl-N-m-chlorophenylamino)-4-biphenylyl] -p-toluidine, N.N-bis- [4'-(N-phenyl-N-m 
tolylamino)-4-biphenylyl] -p-chloroaniline, N.N-bis- [4'-(N-phenyl-N-p-tolylam.no)-4- 
biphenylyl] -m-chloroaniline, N.N-bis- [4'-(N-phenyl-N-m-tolylamino)-4-biphenylyl] A 4,4 _ t>isL. 
such as-1-aminonaphthalenes and these mixtures, ](9-carbazolyl)-1 and 1 '-biphenyl compound, 
For example, although 4,4'-bis(9-carbazolyl)-1 ,1 '-biphenyl, 4,4'-bis(3-methyl-9-carbazolyl)-1 ,1 - 
biphenyl, etc. are mentioned, it is not limited to these. 

[0032] , . 

The thing 5 by which a special class of an electron hole transportation substance which can be 
used all over a luminous region was indicated by US,5,942.340,B and 5,952,1 15, for example 
5 1 1-di-naphthyl. 1 1-dihydroindolo [3, 2-b] Carbazole and the 2,8-dimethyl- 5,1 1-di-naphthyl 5, 
11-dihydroindolo [3, 2-b] Carbazole; it is N,N,N',N'-tetra aryl benzidine (aryl may be chosen from 
a phenyl, m-tolyl. p-tolyl, m-methoxypheny, p-methoxypheny, 1 -naphthyl, 2-naphthyl, etc ). An 
example of illustration of N.N.N'.N'-tetra aryl benzidine N,N-di-1 -naphthyl N.N'-diphenyM.I 
biphenyl 4.4'-diamine (this is still more preferred). It is N,N'-bis(3-methylphenyl)-N,N -d.phenyl- 
1,1 '-biphenyl 4,4'-diamine and N,N'-bis(3-methoxypheny)-N,N'-diphenyl-1 ,1 '-biphenyl 4,4 
diamine etc. 

[0033] , _. . . 

In an embodiment, a luminous region may also contain non-anthracene and a non triazine 
derivative compound more than a kind which has desired character, for example, the electron 
transportation characteristic, and/or a luminescent characteristic. In an embod.ment, some non 
anthracenes and non-triazine derivative compounds of the following illustration may have the 
electron transportation characteristic and/or a luminescent characteristic, In this way, :Polyful 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw^ 12/6/2010 



JP,2004-063465,A [DETAILED DESCRIPTION] 



Page 11 of 18 



Oren who may be useful all over a luminous region (for example, a luminescence zone and/or an 
electron transportation zone), For example, poly (9,9-di-n-octylfluorene-2,7-diyl), poly (a 
copolymer containing 2,8- (6,7,1 2,1 2-tetra alkyl indeno fluorene) and a fluorene.) Bernius and 
others [ for example, ], The proceedings III of a SPIE meeting on organic photogene and 
equipment, Denver, Colorado, July, 1999, 3797 volumes, and fluorene-Aminco polymer that was 
indicated by 129 pages. 

As other suitable non-anthracenes and non-triazine derivative compounds, metal oxy NOIDO 
which was indicated by US,4,539,507,B, 5,151,629, 5,150,006, 5.141,671, and 5,846,666 is 
mentioned. As a special example of illustration, tris(8-hydroxy kino RINETO) aluminum (Alq 3 ) and 
bis(8-hydroxy kino rate)-(4-phenylphenolate) aluminum (Balq) are mentioned. As other examples, 
tris(8-hydroxy kino RINETO) gallium, Bis(8-hydroxy kino RINETO)magnesium, bis(8-hydroxy kino 
RINETO)zinc, tris(5-methyl-8-hydroxy kino RINETO) aluminum, tris(7-propyl-8-KINORINO rate) 
aluminum, a screw [Benzo {f}-8-kino RINETO] Zinc, a screw (1 0-HIDOROKISHIBENZO) [h]Kino 
RINETO beryllium etc. are mentioned. 

[0034] . 
Another suitable class of non-anthracene and a non-triazine derivative compound is indicated by 
stilbene derivative, for example, US,5,516,577,B. . Further example of non-anthracene and a non- 
triazine derivative compound was shown in US,5,846,666,B (the indication is thoroughly included 
in this Description as reference). A metal thio KISHINOIDO compound, for example, bis(8- 
quinolinethiolate)zinc, Bis(8-quinolinethiolate)cadmium, tris(8-quinolinethiolate) gallium, Tris(8- 
quinolinethiolate) indium, bis(5-methylquinolinethiolate)zinc, Tris(5-methylquinolinethiolate) 
gallium, tris(5-methylquinolinethiolate) indium, bis(5-methylquinolinethiolate)cadmium, bis(3- 
methylquinolinethiolate)cadmium, bis(5-methylquinolinethiolate)zinc, a screw [Benzo {f}-8- 
quinolinethiolate] Zinc, a screw [3-methylbenzo {f}-8-quinolinethiolate] Zinc, a screw [3,7- 
dimethylbenzo {f]-8-quinolinethiolate] They are metal thio KISHINOIDO compounds, such as zinc. 
Special non-anthracene and a non-triazine derivative compound are bis(8-quinolinethiolate)zmc, 
bis(8-quinolinethiolate)cadmium, tris(8-quinolinethiolate) gallium, tris(8-quinolinethiolate) indium, 
and a screw. [Benzo {f}-8-quinolinethiolate] It is zinc. 

[0035] , ,. . . . 

Other suitable non-anthracenes and non-triazine derivative compounds are the oxadiazole metal 
chelates indicated by contained US,5,925,472,B, and are a screw as these substances. [A 2 (2 
hydroxyphenyl)-5-phenyl-1,3,4-oxadiazo rate] Zinc, a screw [A 2-(2-hydroxyphenyl)-5-phenyl- 
1 3 4-oxadiazo rate] Beryllium, a screw [A 2-(2-hydroxyphenyl)-5-(1-naphthyl)-1 ,3,4-oxadiazo 
rate] Zinc, a screw [A 2-(2-hydroxyphenyl)-5-(1 -naphthylH ,3,4-oxadiazo rate] Beryllium, a 
screw [A 5-biphenyl 2-(2-hydroxyphenyl)-1 ,3,4-oxadiazo rate] Zinc, a screw [A 5-biphenyl 2-(2 
hydroxyphenyl)-1,3,4-oxadiazo rate] Beryllium, a bis(2-hydroxyphenyl)-5-phenyl-1 ,3,4-oxad.azo 
rate] Lithium, a screw [A 2-(2-hydroxyphenyl)-5-p-tolyl 1 ,3,4-oxadiazo rate] Zinc, a screw LA 2^ 
(2-hydroxyphenyl)-5-p-tolyl 1 ,3,4-oxadiazo rate] Beryllium, a screw [A 5-(p-tert-buthylphenyU 
2-(2-hydroxyphenyl)-1,3,4-oxadiazo rate] Zinc, a screw [A 5-(p-tert-buthylphenyl)-2 (2 
hydroxyphenyl)-1,3,4-oxadiazo rate] Beryllium, a screw [A 2-(2-hydroxyphenyl)-5-(3- 
fluorophenyl)-1,3,4-oxadiazo rate] Zinc, a screw [A 2-(2-hydroxyphenyl)-5-(4-fluorophenyl)- 
1 3 4-oxadiazo rate] Zinc, a screw [A 2-(2-hydroxyphenyl)-5-(4-fluorophenyl)-1 ,3,4-oxad.azo 
rate] Beryllium, a screw [A 5-(4-chlorophenyl)-2-(2-hydroxyphenyl)-1 ,3,4-oxadiazo rate] Zinc a 
screw [A 2-(2-hydroxyphenyl)-5-(4-methoxypheny)-1 ,3,4-oxadiazo rate] Zinc, a screw LA 2 (.2 
hydroxy-4-methylphenyl)-5-phenyl-1,3,4-oxadiazo rate] Zinc, 

[0036] ro - 

Screw[2-alpha-(2-hydroxynaphthyl)-5-phenyl-1 ,3,4-oxadiazo rate] Zinc, a screw LZ" U 
hydroxyphenyl)-5-p-pyridyl 1 ,3,4-oxadiazo rate] Zinc, a screw [2-(2-hydroxyphenyl)-5-p-pyndyl 
1 3 4-oxadiazo rate] Beryllium, a screw [2-(2-hydroxyphenyl)-5-(2-thiophenyl)-1 ,3,4-oxadiazo 
rate] Zinc, a screw [2-(2-hydroxyphenyl)-5-phenyl-1 ,3,4-thiadiazo rate] Zinc, a screw L2~(2 
hydroxyphenyl)-5-phenyl-1,3,4-thiadiazo rate] Beryllium, a screw [2-(2-hydroxyphenyl)-5 (1 
naphthyl)-1 ,3,4-thiadiazo rate] Zinc and a screw [2-(2-hydroxyphenyl)-5-(1 -naphthyl) 1,3,4 
thiadiazo rate] Beryllium etc. are mentioned. Another suitable classes of non-anthracene and a 
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non-triazine derivative compound are quinoline, for example, 1 ,4-bis(4-phenylquinolin-2-yl) 

benzene, and 4,4'-bis(4-phenylquinolin-2-yl)-1 ,1 -biphenyl (TA). 

[0037] 

In an embodiment in which a luminous region adds to an organic electrophotoluminescence 
substance more than a kind, and contains an electron hole transportation substance more than a 
kind, and/or an electron transport substance more than a kind, A layer with separate organic 
electrophotoluminescence substance, electron hole transportation substance more than a kind, 
and/or electron transport substance more than a kind, For example, are generable in OLED 
indicated by US,4,539,507,B, 4,720,432, and 4,769,292, In the same layer, it is generated and Or a 
mixing zone of two or more sorts of substances, for example, US,5,853,905,B, OLED indicated by 
5,925,980, 6,130,001, 6,114,055, 6,392,250, and 6,392,339 can be formed. 

Thickness of a luminous region may change from about 500A to about 1.500A from about 200A 
to about 2,000A especially typically from about 10A to about 10.000A, for example. In an 
embodiment in which a luminous region contains two or more layers, each layer thickness may be 
from about 100A to about 1.500A from about 50A to about 2.000A especially typically from about 
10A to about 5.000A, for example. 
[0038] 

Each layer of OLED may cross layer thickness, generally it may have a uniform or un-uniform 
presentation, and each layer contains thoroughly a mixture of a kind of substance or a substance 
in this case. 

OLED can be processed by forming a desired layer continuously on a base material using all 
suitable thin film coating technology and adhesion according to spin covering or heat evaporation 
in a vacuum typically. Further details about processing and operation of an organic luminescent 
device are indicated by US,4,539,507,B and 4,769,292. for example. 

performance improved compared with OLED in which an organic luminescent device of this 
invention contains the other blue discharge OLED, for example, an anthracene derivative 
compound as released goods, and a quinoline type metal chelate derivative compound (this is not 
a triazine derivative compound) as an electron transport substance — for example, Still higher 
operation stability and improved color purity can be shown. 

Especially all the % and number of copies are weight references unless it is shown. 
[0039] 

[Working example] 

Embodiment 1 mdd-j 

A structure ITO anode. (50 nm) / CuPc porphyrin compound buffer layer. (15 nm) / NPBJ^ a 
class aromatic amine compound electron hole transporting bed (30 nm) / BH2 anthracene- 
derivative compound emitter layer (30 nm) / T1 triazine-derivative compound electron transport 
layer (20 nm) / Mg:Ag cathode (a volume ratio of 9:1 of Mg:Ag.) A 200-nm organic luminescent 
device (called the equipment A among this Description) was processed. The molecular structure 
of CuPc, NPB, BH2, and T1 is as follows. 
[0040] 

[Chemical formula 16] 
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NPB 
[0041] 

[Chemical formula 1 7] 



http://ww4jpdljnpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 



JP,2004-063465,A [DETAILED DESCRIPTION] 



Page 14 of 18 





Tl 



[0042] _ 6 
That equipment was processed by vacuum adhesion by a base pressure of a 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on an ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 31.25 mA/cm 2 , the equipment produced color purity 
which is equivalent to coordinates (0.144, 0.083) with blue discharge and a C1E chart of strength 
of 240 cd/m 2 . Operation voltage needed for operating equipment on these conditions was 8.7 
volts. After continuous operation of 60 hours, attenuation of discharge strength was less than 1 k 
of early strength in this current density under a nitrogen atmosphere. 

The comparative example 1 (conventiona l technology) _ 
A structure ITO anode. (50 nm) / CuPc porphyrin compound buffer layer. (15 nm) / NPB3^ 
class aromatic amine compound electron hole transporting bed (30 nm) / BH2 anthracene 
derivative compound emitter layer (30 nm) / AIQ 3 quinoline type metal chelate derivative 
compound electron transport layer (20 nm) / MgAg cathode (Mg:Ag 9:1 volume ratios) A 200-nm 
organic luminescent device (called the equipment B among this Description). Molecular structure 
of AIQ, 
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[0043] 

[Chemical formula 18] 




A1Q, 



[0044] 

It comes out. 

The molecular structure of the organic compound of all the others was shown in the previous 
embodiment. _ 6 
That equipment was processed by vacuum adhesion by the base pressure of the 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on the ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 31.25 mA/cm 2 , the equipment produced the color 
purity which is equivalent to coordinates (0.154, 0.1 14) with blue discharge and the CIE chart of 
the strength of 390 cd/m 2 . The operation voltage needed for operating equipment on these 
conditions was 8.3 volts. After the continuous operation of 60 hours, attenuation of discharge 
strength was about 10% of early strength in this current density under a nitrogen atmosphere. 
If the performance of the equipment A (this invention) and B (conventional technology) is 
compared, it is clear equipment's A to have indicated that still higher color purity was clear from 
CIE coordinates and the especially still smaller value about "y" (namely, the second) 
coordinates. The high color purity of the equipment A actually satisfied NTSC engineering 
specification (the NTSC standard about blue coordinates is (0.14 and 0.08)). Clearly, the 
equipment B does not satisfy these standards. In addition to still higher color purity, the 
equipment A showed the operation stability which increased compared with the equipment B. So, 
the blue discharge OLED of this invention is preferred about potential technical application 
compared with the equipment of conventional technology. It is because they can give much more 
good performance if it becomes what. 

Embodiment 2 . 
A structure ITO anode. (50 nm) / the third class of NPB aromatic amine compound electron hole 
transporting bed. (30 nm) / SBPA anthracene derivative compound — an emitter layer (42 nm) / 
the first electron transport layer (10 nm) of a TBT triazine derivative compound / the second 
electron transport layer (20 nm) of an AIQ 3 quinoline derivative compound / MgAg cathode 
(MgAg 91 volume ratios) A 200-nm organic luminescent device (called the equipment C among 
this Description) was processed. The molecular structure of SBPA and TBT is as follows. 
[0045] 

[Chemical formula 19] 





SBPA 



TBT 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 



JP,2004-063465,A [DETAILED DESCRIPTION] 



Page 16 of 18 



[0046] 

The structure of other organic compounds was shown in the previous embodiment. 
That equipment was processed by vacuum adhesion by the base pressure of the 5x10 6 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on the ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 25.00 mA/cm 2 , the equipment produced the color 
purity which is equivalent to coordinates (0.158, 0.149) with blue discharge and the CIE chart of 
the strength of 451 cd/m 2 . The operation voltage needed for operating equipment on these 
conditions was 10.3 volts. 
[0047] 

Comparative example 2 (conventional technology) 

A structure ITO anode. (50 nm) / NPB3 — a class aromatic amine compound electron hole 
transporting bed (30 nm) / SBPA anthracene derivative compound emitter layer (42 nm) / AIQ 3 
quinoline derivative compound electron transport layer (20 nm) / Mg:Ag cathode (Mg:Ag 9:1 
volume ratios) A 200-nm organic luminescent device (called the equipment D among this 
Description) was processed. 

The structure of the organic compound was shown in the previous embodiment. 
That equipment was processed by vacuum adhesion by the base pressure of the 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on the ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 25.00 mA/cm 2 , the equipment produced the color 
purity which is equivalent to coordinates (0.189, 0.261) with blue discharge and the CIE chart of 
the strength of 322 cd/m 2 . The operation voltage needed for operating equipment on these 
conditions was 9.3 volts. 

If the performance of the equipment C (this invention) and D (conventional technology; is 
compared, it is clear equipment's C to have indicated that stilljiigher color purity was clear from 
CIE coordinates and the especially still smaller value about "y" (namely, the second) 
coordinates. 

In addition, it is shown that the equipment A and C is not limited to an anthracene derivative 
compound with specific performance by which equipment of an embodiment of this invention was 
improved, or a specific triazine derivative compound. Rather, use of various anthracene 
derivative compounds and a triazine derivative compound can be used for producing an organic 
luminescent device which has the improved performance. 
[0048] 

Embodiment 3 

A structure ITO anode. (50 nm) / the third class of NPB aromatic amine compound electron hole 
transporting bed. (30 nm) / acridone photogene. The SBPA anthracene derivative compound 
emitter layer (42 nm) / the first electron transport layer (10 nm) of a TBT triazine denvative 
compound / the second electron transport layer of an AIQ 3 quinoline derivative compound doped 
by (1 .6 volume [ of an emitter layer ] %). An organic luminescent device (called the equipment E 
among this Description) of (20 nm) / Mg:Ag cathode (9:1 volume ratios of Mg:Ag, 200 nm) was 
processed. 

Molecular structure of an acridone blue light substance 
[0049] 

[Chemical formula 20] 

o 

l[ I' H 
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[0050] 

An acridone blue light substance 
It comes out. 

Structure of other organic compounds was shown in a previous embodiment. 
That equipment was processed by vacuum adhesion by a base pressure of a 5x10 6 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on an ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 25.00 mA/cm 2 , the equipment produced color purity 
which is equivalent to coordinates (0.158, 0.1 12) with blue discharge and a CIE chart of strength 
of 410 cd/m 2 . Operation voltage needed for operating equipment on these conditions was 10.4 
volts. 

Comparison of color purity coordinates of the equipment C and E shows that color purity ot 
equipment of this invention can be further improved by adding a blue light substance in a 
luminescence zone. 
[0051] 

Embodiment 4 

The first pass of a luminescence zone containing a structure ITO anode (50 nm) / CuPc 
porphyrin compound buffer layer (15 nm) / the third class of NPB aromatic amine compound 
electron hole transporting bed (30 nm) / SBPA (2 nm), And the secondary layer (35 nm) / the 
first electron transport layer (8 nm) of a TBT triazine derivative compound / the second electron 
transport layer of T1 triazine-derivative compound of a luminescence zone containing a mixture 
of a SBPA anthracene derivative compound and a TBT triazine derivative compound. A group 
(called equipment F-i-F-iii among this Description) of an organic luminescent device of (25 nm) / 
Mg:Ag cathode (9:1 volume ratios of MgAg, 200 nm) was processed. 
Molecular structure of an organic compound was shown in a previous embodiment. 
At equipment F-i, a SBPATBT ratio in a secondary layer of a luminescence zone is 100:0 
(volume reference), namely, there is no TBT, and in equipment F-ii. A SBPATBT ratio in a 
secondary layer of a luminescence zone was 95:5 (volume reference), and a SBPATBT ratio in a 
secondary layer of a luminescence zone was 75:25 (volume reference) in equipment F in. 
That equipment was processed by vacuum adhesion by a base pressure of a 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on an ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = strength of equipment F-i, F-ii, and F-iii fell only 40% of early strength, 30/,, 
and 23% after continuous running of 1 00 hours by 31 .25 mA/ cm . 

So, it turns out that use of an anthracene derivative compound in a luminescence zone and a 
mixture of a triazine derivative compound improves performance of equipment of this invention 
further, and those operation stability may be increased especially. It turns out that a certa.n 
mixture ratio may bring about the further increase of device operation stability rather than other 
ratios. 
[0052] 

Embodiment 5 , . 

A structure ITO anode. (50 nm) / CuPc porphyrin compound buffer layer. The mixture (1:1 
volume ratios) luminous layer (25 nm) / BH2 anthracene-derivative compound I of (15 nm i / the 
third class of NPB aromatic amine compound electron hole transporting bed (50 nm) / Bnz 
anthracene-derivative compound, and the third class of NPB aromatic amine charge transport 
compound. The first pass (5 nm) of an electron transportation zone to include and an organic 
luminescent device (called the equipment G among this Description) of the secondary layer (20 
nm) / MgAg cathode of an electron transportation zone containing T1 triazine-derivative 
compound (9:1 volume ratios of Mg:Ag, 200 nm) were processed. 
Structure of an organic compound was shown in a previous embodiment. 
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That equipment was processed by vacuum adhesion by a base pressure of a 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on an ITO 
covering glass support body front-washed using UV-ozone cleaning. 
[0053] 

Current density = when it operated using 31.25 mA/cm 2 , the equipment produced color purity 
which is equivalent to coordinates (0.145, 0.108) with blue discharge and a CIE chart of strength 
of 200 cd/m 2 . Operation voltage needed for operating equipment on these conditions was 8.1 
volts. Attenuation of discharge strength was only about 10% of early strength after continuous 
running of 600 hours in this current density under a nitrogen atmosphere. 

So, it turns out that the use of an anthracene derivative compound in an electron transportation 
zone, and a triazine derivative compound, an anthracene derivative compound in a luminescence 
zone together and a mixture of charge transport material can give a blue organic luminescent 
device which has pure blue discharge and the outstanding operation stability. 
From the above-mentioned embodiment it can be concluded that the blue discharge OLED of 
this invention is further suitable for potential technical application. It is because they can give 
good performance compared with the other blue discharge OLED if it becomes what. 
[Brief Description of the Drawings] 

[Drawing 1] The front view of the first embodiment of this invention is shown. 

[Drawing 2] The front view of the second embodiment of this invention is shown. 

[Drawing 3] The front view of the third embodiment of this invention is shown. 

[Explanations of letters or numerals] 

110, 210, 310-OLED 

120, a 320-anode 

The 220-first electrode 

130, 230, a 330-luminous region 

140, a 340-cathode 

230A-charge transport zone 

230B, a 330B-luminescence zone 

The 240-second electrode 

330A-electron hole transportation zone 

A 330C-electron transportation zone 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the origina 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

This inventions are parents' U.S. patent application 10th / continuation-in-part application 

207,687 (it applied on July 26, 2002), and a preference is claimed after this. 

[0002] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



(Conventional technology) 

A structure ITO anode. (50 nm) / CuPc porphyrin compound buffer layer. (15 nm) / NPB3 
class aromatic amine compound electron hole transporting bed (30 nm) / BH2 anthracene- 
derivative compound emitter layer (30 nm) / AIQ 3 quinoline type metal chelate derivative 
compound electron transport layer (20 nm) / MgAg cathode (Mg:Ag 9:1 volume ratios) A 200-nm 
organic luminescent device (called the equipment B among this Description). Molecular structure 
of AIQ 3 
[0043] 

[Chemical formula 18] 




A1Q, 



[0044] 

It comes out. 

Molecular structure of an organic compound of all the others was shown in a previous 
embodiment. _ 6 
That equipment was processed by vacuum adhesion by a base pressure of a 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in th.s case on an 11 U 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 31.25 mA/cm 2 , the equipment produced color P^ty 
which is equivalent to coordinates (0.154, 0.1 14) with blue discharge and a CIE chart of strength 
of 390 cd/m 2 . Operation voltage needed for operating equipment on these conditions was 8.3 
volts. After continuous operation of 60 hours, attenuation of discharge strength was about 1U* 
of early strength in this current density under a nitrogen atmosphere. 

If performance of the equipment A (this invention) and B (conventional technology) is compared, 
it is clear equipment's A to have indicated that still higher color purity was clear from CIE 
coordinates and an especially still smaller value about "y" (namely, the second) coordinates. 
High color purity of the equipment A actually satisfied NTSC engineering specification (the 
NTSC standard about blue coordinates is (0.14 and 0.08)). Clearly, the equipment B does not 
satisfy these standards. In addition to still higher color purity, the equipment A showed operation 
stability which increased compared with the equipment B. So, the blue discharge OLED of th.s 
invention is preferred about potential technical application compared with equipment of 
conventional technology. It is because they can give much more good performance if it becomes 
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what. 

Embodiment 2 

A structure ITO anode. (50 nm) / the third class of NPB aromatic amine compound electron hole 
transporting bed. (30 nm) / SBPA anthracene derivative compound — an emitter layer (42 nm) / 
the first electron transport layer (10 nm) of a TBT triazine derivative compound / the second 
electron transport layer (20 nm) of an AIQ 3 quinoline derivative compound / MgAg cathode 
(Mg:Ag 9:1 volume ratios) A 200-nm organic luminescent device (called the equipment C among 
this Description) was processed. The molecular structure of SBPA and TBT is as follows. 
[0045] 

[Chemical formula 1 9] 





SBPA 



TBT 



[0046] 

The structure of other organic compounds was shown in the previous embodiment. 
That equipment was processed by vacuum adhesion by the base pressure of the 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on the ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 25.00 mA/cm 2 , the equipment produced the color 
purity which is equivalent to coordinates (0.158, 0.149) with blue discharge and the CIE chart of 
the strength of 451 cd/m 2 . The operation voltage needed for operating equipment on these 
conditions was 10.3 volts. 
[0047] 

Comparative example 2 ( conventional technology ) 

A structure ITO anode. (50 nm) / NPB3 — a class aromatic amine compound electron hole 
transporting bed (30 nm) / SBPA anthracene derivative compound emitter layer (42 nm) / AIQ 3 
quinoline derivative compound electron transport layer (20 nm) / MgAg cathode (Mg:Ag 9:1 
volume ratios) A 200-nm organic luminescent device (called the equipment D among this 
Description) was processed. 

Structure of an organic compound was shown in a previous embodiment. 

That equipment was processed by vacuum adhesion by a base pressure of a 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on an ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 25.00 mA/cm 2 , the equipment produced color purity 
which is equivalent to coordinates (0.189, 0.261) with blue discharge and a CIE chart of strength 
of 322 cd/m 2 . Operation voltage needed for operating equipment on these conditions was 9.3 

IfTerformance of the equipment C (this invention) and D (conventional technology) is compared, 
it is clear equipment's C to have indicated that still higher color purity was clear from CIE 
coordinates and an especially still smaller value about "y" (namely, the second) coordinates. 
In addition, it is shown that the equipment A and C is not limited to an anthracene derivative 
compound with specific performance by which equipment of an embodiment of this invention was 
improved, or a specific triazine derivative compound. Rather, use of various anthracene 
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derivative compounds and a triazine derivative compound can be used for producing an organic 

luminescent device which has the improved performance. 

[0048] 

Embodiment 3 

A structure ITO anode. (50 nm) / the third class of NPB aromatic amine compound electron hole 
transporting bed. (30 nm) / acridone photogene. The SBPA anthracene derivative compound 
emitter layer (42 nm) / the first electron transport layer (10 nm) of a TBT triazine derivative 
compound / the second electron transport layer of an AIQ 3 quinoline derivative compound doped 
by (1.6 volume [ of an emitter layer ] %). The organic luminescent device (called the equipment E 
among this Description) of (20 nm) / Mg:Ag cathode (9:1 volume ratios of Mg:Ag, 200 nm) was 
processed. 

Molecular structure of an acridone blue light substance 
[0049] 

[Chemical formula 20] 



o 




i 

CHj 



[0050] 

Acridone blue light substance 
It comes out. 

The structure of other organic compounds was shown in the previous embodiment. 
That equipment was processed by vacuum adhesion by the base pressure of the 5x1 0 ton and 
heat evaporation of all the organic layers and cathodes was carried out in this case on the ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 25.00 mA/cm 2 , the equipment produced the color 
purity which is equivalent to coordinates (0.158, 0.1 12) with blue discharge and the CIE chart of 
the strength of 410 cd/m 2 The operation voltage needed for operating equipment on these 
conditions was 10.4 volts. 

Comparison of color purity coordinates of the equipment C and E shows that color purity ot 
equipment of this invention can be further improved by adding a blue light substance in a 
luminescence zone. 
[0051] 

Embodiment 4 

The first pass of a luminescence zone containing a structure ITO anode (50 nm; / UuKc 
porphyrin compound buffer layer (15 nm) / the third class of NPB aromatic amine compound 
electron hole transporting bed (30 nm) / SBPA (2 nm), And the secondary layer (35 nm) / the 
first electron transport layer (8 nm) of a TBT triazine derivative compound / the second electron 
transport layer of T1 triazine-derivative compound of a luminescence zone containing a mixture 
of a SBPA anthracene derivative compound and a TBT triazine derivative compound. A group 
(called equipment R— i— R— iii among this Description) of an organic luminescent device of (25 nm) / 
Mg:Ag cathode (9:1 volume ratios of MgAg, 200 nm) was processed. 
Molecular structure of an organic compound was shown in a previous embodiment. 
At equipment F-i, a SBPATBT ratio in a secondary layer of a luminescence zone is 100:0 
(volume reference), namely, there is no TBT, and in equipment F-ii. A SBPATBT ratio in a 
secondary layer of a luminescence zone was 95:5 (volume reference), and a SBPATBT ratio in a 
secondary layer of a luminescence zone was 75:25 (volume reference) in equipment F m. 
That equipment was processed by vacuum adhesion by a base pressure of a 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on an ITO 
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covering glass support body front-washed using UV-ozone cleaning. 

Current density = strength of equipment F-i, F-ii, and F-iii fell only 40% of early strength, 30%, 
and 23% after continuous running of 100 hours by 31.25 mA/cm 2 . 

So, it turns out that use of an anthracene derivative compound in a luminescence zone and a 
mixture of a triazine derivative compound improves performance of equipment of this invention 
further, and those operation stability may be increased especially. It turns out that a certain 
mixture ratio may bring about the further increase of device operation stability rather than other 
ratios. 
[0052] 

Embodiment 5 . 

A structure ITO anode. (50 nm) / CuPc porphyrin compound buffer layer. The mixture (.1:1 

volume ratios) luminous layer (25 nm) / BH2 anthracene-derivative compound of (15 nm) / the 

third class of NPB aromatic amine compound electron hole transporting bed (50 nm) / BH2 

anthracene-derivative compound, and the third class of NPB aromatic amine charge transport 

compound. The first pass (5 nm) of an electron transportation zone to include and an or ganic 

luminescent device (called the equipment G among this Description) of the secondary layer (20 

nm) / MgAg cathode of an electron transportation zone containing T1 triazine-derivative 

compound (9:1 volume ratios of MgAg, 200 nm) were processed. 

The structure of the organic compound was shown in the previous embodiment. 

That equipment was processed by vacuum adhesion by the base pressure of the 5x10 torr and 

heat evaporation of all the organic layers and cathodes was carried out in this case on the ITO 

covering glass support body front-washed using UV-ozone cleaning. 

[0053] 

Current density = when it operated using 31.25 mA/cm 2 . the equipment produced the color 
purity which is equivalent to coordinates (0.145, 0.108) with blue discharge and the CIE chart of 
the strength of 200 cd/m 2 . The operation voltage needed for operating equipment on these 
conditions was 8.1 volts. Attenuation of discharge strength was only about 10% of early strength 
after continuous running of 600 hours in this current density under a nitrogen atmosphere. 
So it turns out that the use of the anthracene derivative compound in an electron transportation 
zone and a triazine derivative compound, the anthracene derivative compound in a lum.nescence 
zone together and the mixture of charge transport material can give the blue organic 
luminescent device which has pure blue discharge and the outstanding operation stability^ 
From the above-mentioned embodiment, it can be concluded that the blue discharge OLED ot 
this invention is further suitable for potential technical application. It is because they can give 
good performance compared with the other blue discharge OLED if it becomes what. 
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2.**** shows the word which can not be translated. 
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TECHNICAL PROBLEM 



[Problem to be solved by the invention] 

However, performance of the blue discharge OLED is improved, those operation stability is 
increased still more specially, there is a request raise color purity, and this invention tackles it. 
[0003] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for solving problem] 

Set this invention in the embodiment. 

Anode, 

a cathode — and 

Formula I (A), (1) - I (A), (11), Equipment with which it is equipment including the luminous region 
between a cathode and an anode, and the luminous region contains an anthracene derivative 
compound and a triazine derivative compound; The anthracene derivative compound, It is 
attained by providing the equipment chosen from the group as which it is chosen out of the 
group which consists of formula I (B), formula I (C), and formula I (D) and, which a tnaz.ne 
derivative compound becomes [ the formula II (A), II (B), II (C) and II (D), (a formula and 
substituent of these being explained in this Description), and ]. 
[0004] 

[Mode for carrying out the invention] 

(1) Generally the term "layer" shows the single coating which has a constituent in which the 
constituents of an adjacent layer differ. 

(2) The term "field" expresses a monolayer, two or more layers, for example, two-layer, three 
layers or more layers than it, and/or one or more "zones." 

(3) The term of the "zone" used about a charge transport zone (namely, an electron hole 
transportation zone and an electron transportation zone) and a luminescence zone expresses 
the single functional field in a monolayer, two or more layers, and a layer, or two or more 
functional fields in a layer. ... j t 

(4) The structural formula of the following [ term / of an anthracene der.vat.ve compound J 

[0005] 

[Chemical formula 14] 




[0006] , „ r 

The family of the related non-substituted compound and substituted compound containing all of 
the same structural unit of the three condensation benzene rings that is alike and is expressed 
more is expressed, and the example of illustration of an anthracene derivative compound .s 
shown in this Description in this case. 

Any three of the CH atoms of benzene the term of a triazine derivative compound W A 
continuation style or a discontinuous style, For example, the family of a related non-substituted 
compound and substituted compound including all the same structural units of the ar°mat.c 
heterocycle replaced with the nitrogen atom is expressed with 1, the 2 or 3rd place, 1, the i or 
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4th place, 1, the 2 or 5th place, 1, the 2 or 6th place or 1, and the 3 or 5th place. The 

substitution by a nitrogen atom is a formula. 

[0007] 

[Chemical formula 1 5] 




II 



[0008] r , . . 

It may be 1 and the 3 or 5th place, and the example of illustration of a tnazme derivative 
compound is shown in this Description in this case so that it may be alike and may be expressed 

06) the operative condition equally regarded as the layer containing an anthracene derivative 
compound and/or a triazine derivative compound being a portion on the function of an electrode 
or other nonluminescent fields, or physics — setting like and, The facilities in here are that such 
a layer containing an anthracene derivative compound and/or a triazine derivative compound is 
considered to be a part of luminous region. 

(7) The term "non-anthracene and non-triazine derivative compound expresses compounds 
other than an anthracene derivative compound and a triazine derivative compound. 
This organic luminescent device ("OLED") contains a kind of at least anthracene der.vat.ve 
compound and a kind of triazine derivative compound at least in a luminous region. It may be 
used for all suitable layer order forewords and a layer presentation attaining this in vention 
The embodiment of the first illustration is shown in drawing j , and among a figure, OLED 110 is 
the shown order and contains the anode 120. the luminous region 130, and the cathode 140 
The embodiment of the second illustration is shown in drawing,?, and among a figure, OLLU ziu 
is the shown order and contains luminous region 230; and the second electrode 240 including the 
first electrode 220; luminescence zone 230B and the charge transport zone 230A. The first 
electrode may be a cathode and, on the other hand, the second electrode .s an anode. The first 
electrode may be an anode and, on the other hand, the second electrode is a cathode. When the 
second electrode is an anode, a charge transport zone may be an electron hole transportat.on 
zone. When the second electrode is a cathode, a charge transport zone may be an electron 
transportation zone. 

[hfembodiment of the third illustration is shown in drawing 3, and OLED 310 is the shown order 
among a figure - anode 320; - luminous region 330; and the cathode 340 includ.ng the arbitrary 
buffer layer 322; electron hole transportation zones 330A, the luminescence zone 330B, and the 
electron transportation zone 330C are included. ... a 

Since it is expedient, the base material is not shown in dj:awingLl-3. However, .t is understood 
that a base material contacts two electrodes, for example, and may be arranged by all the 
suitable places in shown OLED. 

A kind of triazine derivative compound at least may exist as more compounds than a kind, two 
sorts three sorts, or it. When two or more sorts of triazine derivative compounds exist, it may be 
independently arranged all over the field where a layer which may be in the state where they 
may be the mixtures of an equal ratio or the ratio which is not equal, or a tnazme derivative 
compound is not mixed, for example, is different differs from a monolayer. In an embod.ment, a 
kind of triazine derivative compound at least may be considered to be an electron transport 
substance. It is because transportation of an electron is larger than transportat.on of an electron 
hole by a triazine derivative compound if it becomes what, an operative condition — it setsJiKe 
and some triazine derivative compounds are electron transportation objects — in addition it 
may be a substance which a blue emitter, i.e., an electron hole, and an electron combine, and 
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may bring about discharge of the light of the blue area of a visible spectrum. 
[0010] 

A kind of anthracene derivative compound at least may exist as more compounds than a kind, 
two sorts, three sorts, or it. When two or more sorts of anthracene derivative compounds exist, 
it may be independently arranged all over a field where a layer which may be in a state where 
they may be the mixtures of an equal ratio or a ratio which is not equal, or an anthracene 
derivative compound is not mixed, for example, is different differs from a monolayer. A kind of 
anthracene derivative compound at least is a mold of an organic electrophotoluminescence 
substance which may be considered to be a substance which a blue emitter, i.e., an electron 
hole, and an electron combine, and may bring about discharge of light of a blue area of a visible 
spectrum. In an embodiment, a level that some anthracene derivative compounds are insufficient 
again and remarkable which is good or was excellent conveys both an electron hole, an electron, 
or an electron hole and an electron. In an embodiment, since anthracene derivative compounds 
may be both a blue emitter and an electric charge conductor, this double character makes 
flexibility of a certain grade possible at arrangement of an anthracene derivative compound in 
OLED. 

[0011] , t 

At least a kind of anthracene derivative compound and a kind of triazme derivative compound at 
least The book OLED. For example, OLED arrangement of the following illustration (when two or 
more sorts of anthracene derivative compounds exist in OLED) Such an anthracene derivative 
compound may be mutually the same, moreover — it may differ — ; — when two or more sorts 
of triazine derivative compounds exist in OLED again, such a triazine derivative compound may 
be mutually the same, and may exist all over a bilayer or layers much more larger than it which 
may be different, a zone, or a field. 

(1) An anode / luminescence zone (anthracene derivative compound) / electron transportation 
zone (triazine derivative compound) / cathode 

(2) An anode / luminescence zone (anthracene derivative compound + triazine derivative 
compound) / electron transportation zone (non-anthracene and non-triazine derivative 
compound) / cathode 

(3) An anode / luminescence zone (anthracene derivative compound + triazine derivative 
compound) / electron transportation zone (triazine derivative compound) / cathode 

(4) An anode / luminescence zone (anthracene derivative compound + triazine derivative 
compound) / electron transportation zone (anthracene derivative compound + triazine derivative 
compound) / cathode 

(5) An anode / luminescence zone (anthracene derivative compound) / electron transportation 
zone (anthracene derivative compound + triazine derivative compound) / cathode 

[0012] 

(6) An anode / luminescence zone (anthracene derivative compound) / electron transportation 
zone (the first pass of an anthracene derivative compound + triazine derivative compound, and 
secondary layer of a triazine derivative compound) / cathode 

(7) An anode / luminescence zone (anthracene derivative compound) / electron transportation 
zone (secondary layer of the first pass of an anthracene derivative compound + triazine 
derivative compound, non-anthracene, and a non-triazine derivative compound) / cathode 

(8) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (anthracene derivative compound + triazine derivative compound) / electron 
transportation zone (triazine derivative compound) / cathode 

(9) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (anthracene derivative compound + triazine derivative compound) / electron 
transportation zone (non-anthracene and non-triazine derivative compound) / cathode 

(10) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (anthracene derivative compound + triazine derivative compound) / cathode 

(1 1) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (triazine derivative compound) / cathode 

(12) An anode / electron hole transportation zone (anthracene derivative compound) / 
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luminescence zone (triazine derivative compound) / electron transportation zone (triazine 
derivative compound) / cathode 

(13) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (triazine derivative compound) / electron transportation zone (non- 
anthracene and non-triazine derivative compound) / cathode 

(14) An anode / electron hole transportation zone (anthracene derivative compound) / 
luminescence zone (non-anthracene and non-triazine derivative compound) / electron 
transportation zone (triazine derivative compound) / cathode. 

[0013] 

In 6 and 7, a layer of an anthracene derivative compound + triazine derivative compound is 
equally regarded as it being a part of luminescence zone. 

In 1-7, arrangement may also include further an electron hole transportation zone (an anode is 
adjoined) which may also contain an anthracene derivative compound and/or non-anthracene, 
and a non-triazine derivative compound as occasion demands. 

In 8-14, arrangement may also contain further non-anthracene and a non-triazine derivative 
compound all over an electron hole transportation zone (an anode is adjoined) as occasion 
demands. 

A luminous region containing an anthracene derivative compound and a triazine derivative 
compound may be a bilayer, three layers, or more layers than it much more. An anthracene 
derivative compound and a triazine derivative compound about a monolayer luminous region For 
example, two functional field:luminescence zones. (For example, an anthracene derivative 
compound + triazine derivative compound) and an electron transportation zone. Layer thickness 
is crossed and it can adhere by various concentration so that (for example, an anthracene 
derivative compound + triazine derivative compound) may arise, In this case, concentration of an 
anthracene derivative compound in an electron transportation zone is smaller than inside of a 
luminescence zone, or completely absent from an electron transportation zone by necessity, for 
example. In an embodiment a monolayer photogen which contains a mixture of an anthracene 
derivative compound and a triazine derivative compound with fixed concentration in it is 
provided. The following [ luminous region / multilayer ] for example,: A luminous layer between 
luminous layer; and an electron hole transporting bed in contact with a charge transport layer, 
and an electron transport layer may also be included. 

A luminescence zone may also contain the mixture of a single anthracene derivative compound 
or two or more sorts of anthracene derivative compounds. When the mixture of two or more 
sorts of anthracene derivative compounds is used, an anthracene derivative compound may exist 
in all suitable weight ratios, for example, an equal quantity, or the quantity which is not equal. A 
kind of compound in a mixture may exist in the quantity of the range from 0.1 weight % to 99.9 
weight %, for example, and the remainder is a compound more than other kinds. In addition to the 
anthracene derivative compound more than a kind, charge transport material is based on a 
luminescence zone, For example, it may exist all over a luminescence zone by the concentration 
of the range from 0 weight % to about 95 weight %, and the remainder is an anthracene derivative 
compound more than a kind of the concentration of the range from 100 weight % to about 5 
weight % on the basis of a luminescence zone. 

A luminescence zone may also contain the mixture of a single triazine derivative compound or 
two or more sorts of triazine derivative compounds. When the mixture of two or more sorts of 
triazine derivative compounds is used, a triazine derivative compound may exist in all suitable 
weight ratios, for example, an equal quantity, or the quantity which is not equal. A kind of 
compound in a mixture may exist in the quantity of the range from 0.1 weight % to 99.9 weight %, 
for example, and the remainder is a compound more than other kinds. In addition to the triazine 
derivative compound more than a kind, charge transport material is based on a luminescence 
zone, For example, it may exist all over a luminescence zone by the concentration of the range 
from 0 weight % to about 95 weight %, and the remainder is a triazine derivative compound more 
than a kind of the concentration of the range from 100 weight % to about 5 weight % on the basis 
of a luminescence zone. 
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[0015] 

A luminescence zone may also contain the anthracene derivative compound more than a kind, 
and the mixture of the triazine derivative more than a kind. When two or more sorts of mixtures, 
the anthracene derivative compound more than a kind and the triazine derivative compound 
more than a kind, are used, Each of the anthracene derivative compound more than a kind and 
the triazine derivative compound more than a kind may exist in all suitable weight ratios, for 
example, an equal quantity, or the quantity which is not equal. A kind of compound in a mixture 
may exist in the quantity of the range from 0.1 weight % to 99.9 weight %, for example, and the 
remainder is a compound more than other kinds. In addition to the anthracene derivative 
compound more than a kind, and the triazine derivative compound more than a kind, charge 
transport material is based on a luminescence zone, For example, it may exist all over a 
luminescence zone by the concentration of the range from 0 weight % to about 95 weight %, and 
the remainders are an anthracene derivative compound more than a kind of the concentration of 
the range from 100 weight % to about 5 weight %, and a triazine derivative compound more than a 
kind on the basis of a luminescence zone. 

In an embodiment, a luminescence zone may also contain the non-anthracene and the non- 
triazine derivative compound more than a kind in all suitable weight ratios, for example, an equal 
quantity, or the quantity which is not equal. Since the strength of the color of light or the purity 
of a color emitted compared with the luminescence zone which does not contain the non- 
anthracene and the non-triazine derivative compound more than such a kind is influenced, the 
non-anthracene and the non-triazine derivative compound more than these kinds may be added 
by the luminescence zone. The blue discharge OLED is manufactured in the embodiment of this 
invention. In another embodiment, when OLED which emits another color adds the non- 
anthracene and the non-triazine derivative compound more than a kind in a luminescence zone 
and changes blue with use of the suitable substance in a luminous region to another color, for 
example, it may be manufactured. 
[0016] 

A charge transport zone (an electron hole transportation zone or an electron transportation zone 
is not asked) contains a mixture of two or more sorts of charge transport material of single 
charge transport material, all suitable weight ratios, for example, an equal quantity, or quantity 
that is not equal. A kind of compound in a mixture may exist in quantity of a range from 0.1 
weight % to 99.9 weight %, for example, and the remainder is a compound more than other kinds. 
A charge transport zone may also contain an anthracene derivative compound more than a kind, 
a triazine derivative compound more than a kind, non-anthracene more than a kind and non- 
triazine compounds, or all these mixtures. 

A layer of OLED may be transparent or opaque according to a field of OLED facing those who 
see. A substance of illustration will be explained to construction of OLED of this invention. 
A transparent base material may also include substantially various suitable materials containing a 
polymer component, glass, quartz, etc., for example. Although polyester (registered trademark), 
for example, a miler, polycarbonate, polyacrylate, polymethacrylate, polysulfone, etc. are 
mentioned as a suitable polymer component, it is not limited to these. Other support materials 
may be chosen again. 
[0017] 

A base material may have the thickness from about 25 micrometers to about 1,000 micrometers 
still more specially from about 10 micrometers to about 5,000 micrometers. 
An anode may also contain the suitable charge of a positive charge injecting material, for 
example, indium tin oxide, (ITO), silicon, a tin oxidation thing and the metal that has a work 
function of the range from about 4 eV to about 6 eV, for example, gold, platinum, and palladium. 
Although not less than about 4 eV of conductive carbon, pi conjugated polymer, for example, poly 
aniline, a polythiophene, polypyrrole, etc. which have a work function from about 4 eV to about 6 
eV especially are mentioned as other materials suitable for an anode, for example, it is not 
limited to these. A transparent anode substantially the work function of indium tin oxide (ITO) 
and the range from about 4 eV to about 6 eV, for example, including the metal which it has, for 
example, gold, palladium, etc. from about 10A to about 200A, The very thin substantially 
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transparent metal layer which has the thickness from about 30A to about 1 00A especially may 
also be included. The thickness of an anode may be a range from about 10A to about 50.000A, 
and it depends for the desirable range on the electric constant and optical constant of an anode 
material. The range of one illustration of the thickness of an anode is from about 300A to about 
3.000A 
[0018] 

A cathode may also include all the suitable electron injection materials, for example, metal, 
containing the high work function ingredient which has a work function from about 4 eV to about 
6 eV, for example, metal, and the low work function ingredient which has a work function from 
about 2 eV to about 4 eV, for example, for example, metal, for example. A cathode may also 
include the combination of low work function (less than about 4 eV) metal and the metal of at 
least a kind of others. The effective ratio of the metal of the second or others versus a low work 
function metal is from less than about 0.1 weight % to about 99.9 weight %. As an example of 
illustration of a low work function metal, alkaline metal, for example, lithium, or sodium;2A fellows 
or alkaline-earth metals, For example, although the group III metal, for example, a scandium, 
containing beryllium, magnesium, calcium, or barium;, rare-earth metal, and an actinide group 
metal yttrium, a lantern, cerium, europium, a terbium, or actinium is mentioned, it is not limited 
to these. Lithium, magnesium, and calcium are desirable low work function metals. It is a cathode 
material desirable although Mg-Ag alloy cathode forms a cathode in an embodiment. Other 
special cathodes contain a metal-organicity mixed layer (MOML). A cathode can be formed from 
a lithium alloy with other high work function metal, for example, aluminum, and indium. 

The 1 metal in which a transparent cathode has a work function of the range from about 2 eV to 
about 4 eV substantially, For example, Mg, Ag, aluminum, Ca, In, Li(s), and those alloys. For 
example, Mg containing Ag of Mg of about 80 to 95 volume % and about 20 - about 5 i volume A : 
An Ag alloy And Li which contains Li of aluminum of volume [ about 90 to 99 J % and about 1 u 
volume [ about 1 ] %, for example: The very thin substantially transparent metal layer which has 
the thickness from about 30A to about 100A especially from about 10A to about 200A may also 
be included, including an aluminum alloy etc. 

The thickness of a cathode may be a range from about 10 nanometers to about 1.0UU 
nanometers, for example. 

The anode and cathode which are used for the book OLED may be a monolayer, respectively, or 
may also contain two-layer, three layers, or more layers than it. For example, an electrode may 
also contain an electric charge pouring layer (namely, an electronic injection layer or a hole 
injection layer) and a capping layer. However, in an embodiment, it may be thought that an 
electric charge pouring layer differs from an electrode. The metal in which an electronic injection 
layer has a work function of the range from about 2 eV to about 4 eV For example, Mg Ag. 
aluminum, Ca, In, Li(s), and those alloys. For example. Mg contain.ng Ag of Mg of about 80 to 95 
volume % and about 20 - about 5 volume % : An Ag alloy. And Li which contains L. of aluminum of 
volume [ about 90 to 99 ] % and about 10 - volume [ about 1 ] %, for example. The very thin 
substantially transparent metal layer which has the thickness from about 30A to about 00A 
especially from about 10A to about 200A may also be included, including an aluminum alloy etc 
An electronic injection layer may also include an oxide material or a very thin insulat 
like an alkali metal compound which was indicated to US,5,457.565.B. 5.608.287, and 5,739.635 
again. 

A hole injection layer may also contain the suitable charge of a positive charge injecting material, 
for example, indium tin oxide. (ITO). silicon, a tin oxidation thing and the metal that has a work 
function of the range from about 4 eV to about 6 eV. for example, gold, platinum, and palladium. 
Although not less than about 4 eV of conductive carbon, pi conjugated polymer, for example, poly 
aniline, a polythiophene, polypyrrole, etc. which have a work function from about 4 eV to about 6 
eV especially are mentioned as other materials suitable for a hole injection layer, for example .t 
is not limited to these. A transparent hole-injection material may also contain substantially the 
very thin substantially transparent metal layer which has the thickness from about 30A to about 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw_u-http%3A%2F%2Fww 12/6/2010 



JP,2004-063465,A [MEANS] 



Page 7 of 12 



100A especially from about 10A to about 200A, including the metal which has a work function of 
the range from about 4 eV to about 6 eV, for example, gold, palladium, etc. The additional 
suitable form of the hole injection layer is indicated by US,4,885,21 1 ,B and 5,703,436. 
The capping layer of an anode and/or a cathode may be contained in order to increase thermal 
stability, and to increase environmental stability and to improve the performance of an organic 
luminescent device by the method of/or others of a certain kind. The example of the capping 
layer which can use the thermal stability of an organic luminescent device for increasing is a 
layer containing SiO, Si0 2 , or these mixtures. The example of the capping layer which can use 
the environmental stability of an organic luminescent device for increasing is a layer containing 
stable metal, for example, Ag, aluminum, In, or Au. Another example of the capping layer which 
can use the environmental stability of an organic luminescent device for increasing is a layer 
which contains a low work function metal which was indicated to US,5,059,861 ,B. for example. 
The thickness of a capping layer may be a range from [ from about 20 nanometers to about 
5,000 nanometers ] about 50 nanometers to 500 nanometers, for example. 

[0021] , . 

A buffer layer may also include the material which has the hole-injection characteristic ot a 
certain kind and transport properties, and it is chosen so that device performance may be 
improved. As a suitable material which can be used into a buffer layer, a semiconductor organic 
material. For example, a porphyrin derivative like 1 ,10,1 5,20-tetrapheny 1-21 H,23H-porphynn 
copper (II) indicated by US,4,356,429.B; A copper phthalocyanine, copper tetramethyl 
phthalocyanine; — zinc phthalocyanine; — titanium oxide phthalocyanine; — magnesium 
phthalocyanine etc. are mentioned and a copper phthalocyanine is one desirable example. The 
mixture of such materials and other suitable materials can use it again. As a suitable material of 
others which can be used into a buffer layer, a semiconductor and insulating metallic compounds. 
For example, MgO, aluminum 2 0 3 , BeO, BaO, AgO, SrO, SiO, Si0 2 , Zr0 2 , CaO, Cs 2 0, Halogenated 
metal like metallic-oxide; like Rb 2 0, Li 2 0. K 2 0. and Na 2 0 and LiF, KCI, NaCI, CsCI, CsF, and KF 
is mentioned. A buffer layer may have the thickness of the range from [ from about 5 nm to 
about 25 nm ] about 1 nm to about 5 nm from about 1 nm to about 100 nm. 
As an anthracene derivative compound of illustration, an anthracene derivative compound of a 
compound of EP 1009044 A2, general structural-formula I (A), (1) - I (A) and (1 1) is mentioned. 
[0022] 

The inside of a formula, substituent R 1 , R 2 . R 3 . R 4 , Independently R> and R , respectively 
Hydrogen, alkyl of 1-24 carbon atoms, Alkoxy ** triphenylsilyl of 1-9 carbon atoms, aryl of 6-20 
carbon atoms (this may be replaced as occasion demands), It is chosen out of a group which 
consists of heteroaryl (this may be replaced as occasion demands) of 5-24 carbon atoms, 
halogen, for example, fluoride, chlorine, bromine, and a cyano group. A hetero atom in heteroaryl 
may be nitrogen, sulfur, or oxygen, for example. A portion from which aryl and heteroaryl are the 
same as or differ as occasion demands. For example, the following portion: It may be replaced by 
alkyl of 1-9 carbon atoms and alkoxy ** halogen of 1-9 carbon atoms, for example, fluoride, 
chlorine, bromine, cyano group, etc. by more number of times than 1 time, 2 times, or it. 

[0023] , . . . , 

What was indicated by US,5,972,247.B is mentioned as an anthracene derivative compound ot 
other illustration, and an anthracene derivative compound of general structural-formula I iB) is 
indicated there. 

the inside of a formula, substituent R 7 , R 8 , R 9 , and R 10 — respectively ~ independent 
Group 1: Hydrogen or alkyl of 1-24 carbon atoms; 

Aryl of the carbon atom of 2:6-20 groups (this may be replaced as occasion demands;; 
Group 3: Carbon atom required to complete the fused aromatic ring of naphthyl, anthracenyl, 
pyrenyl, or peri RENIRU; . . 

Heteroaryl of the carbon atom of 4:5-24 groups (this may be replaced as occasion demands;; 
Group 5: A furil, thienyl, pyridyl, or condensation hetero aromatic ring of kino RINIRU; 
The alkoxy group, the amino group, alkylamino group, or arylamino group of the carbon atom ot 
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6:1-24 groups; it reaches. 

Group 7: Fluoride, chlorine, bromine, or cyano 

It is chosen out of the group, ** and others. 

The hetero atom in heteroaryl may be nitrogen, sulfur, or oxygen, for example. The portion from 
which aryl and heteroaryl are the same as, or differ as occasion demands. For example, the 
following portion: It may be replaced by the alkyl of 1-9 carbon atoms and alkoxy ** halogen of 
1-9 carbon atoms, for example, fluoride, chlorine, bromine, the cyano group, etc. by more number 
of times than 1 time, 2 times, or it. 
[0024] 

As an anthracene derivative compound of other illustration, what was indicated by 
US,5,935,721,B, and the anthracene derivative compound of general structural -formula I (C) are 
mentioned. 

the inside of a formula, substituent R 11 , R 12 , R 13 , and R 14 — respectively — independent 
Group 1: Hydrogen or alkyl of 1-24 carbon atoms; 

Aryl of the carbon atom of 2:6-20 groups (this may be replaced as occasion demands); 
Group 3: Carbon atom required to complete the fused aromatic ring of naphthyl, anthracenyl, 
pyrenyl, or peri RENIRU; 

Heteroaryl (this may be replaced as occasion demands) of the carbon atom of 4:5-24 groups, a 
furil, thienyl, pyridyl, the condensation hetero aromatic ring of kino RINIRU, and carbon atom 
required to complete other heterocyclic systems; 

The alkoxy group, the amino group, alkylamino group, or arylamino group of the carbon atom of 

5:1-24 groups; it reaches. 

Group 6: Fluoride, chlorine, bromine, or cyano 

It is chosen out of the group, ** and others. 

The hetero atom in heteroaryl may be nitrogen, sulfur, or oxygen, for example. The portion from 
which aryl and heteroaryl are the same as, or differ as occasion demands. For example, the 
following portion: It may be replaced by the alkyl of 1-9 carbon atoms and alkoxy ** halogen of 
1-9 carbon atoms, for example, fluoride, chlorine, bromine, the cyano group, etc. by more number 
of times than 1 time, 2 times, or it. t 
One desirable example of these anthracene derivative compounds of general formula I (C) is a 
9,10-di-(2-naphthyl) anthracene derivative compound. 
[0025] 

As another example of an anthracene derivative compound, a compound shown by the formula I 
(D) is mentioned. 

the inside of a formula, R 15 , and R 16 — independent — hydrogen and 1- alkyl-group and about 
6- which has about six carbon atoms — it is chosen out of a group which consists of an aryl 
group which has about 30 carbon atoms. Special examples of a substituent about R and R 
are hydrogen, methyl, tert-butyl. a phenyl, naphthyl, etc. X and Y are chosen from a group^which 
consists of an alkoxy group which has an alkyl group which has hydrogen, for example, 1, - a^ 
carbon atom of six abbreviation independently and an aryl group which has about six pieces - 
about 30 carbon atoms - for example, 1, and a carbon atom of six abbreviation, halogen, a cyano 
group, etc. Special examples of a substituent about X and Y are hydrogen, methyl, tert-butyl, 
tert-butoxy, etc. 
[0026] 

As an example of a triazine derivative compound, a compound indicated by US.6,229,01 2,B, 
6,225,467, and 6,057,048 is mentioned. A triazine derivative compound of illustration is contained 
by the formula II (A) - II (D), for example. 

Ar 1 , Ar 2 , Ar 3 , and Ar 4 are the aryls (this may be replaced as occasion demands) of the carbon 
atom of 6 - 20 abbreviation independently among a formula, respectively, The aryl may be 
chosen from the group which consists of a phenyl, stilbenyl, biphenylyl, naphthyl, pyridyl, quinolyl, 
etc., for example. The alkyl group in which an aryl group has 1 - a carbon atom of six 
abbreviation as occasion demands, for example, For example, it may be replaced by the 
substituent chosen from the group which consists of the dialkylamino group which has the alkoxy 

http://www4.ipdLinpit.go.jp^^ 12/6/2010 



JP,2004-063465,A [MEANS] 



Page 9 of 12 



group which has 1 - a carbon atom of six abbreviation -, for example, 1 , and a carbon atom of 
three abbreviation, halogen, a cyano group, etc. by more number of times than 1 time, 2 times, or 
it. 

R 17 - R 18 — independent — hydrogen and an aliphatic group, for example. 1-. — the alkyl group 
which has about six carbon atoms, for example, 1- — being chosen out of the group which 
consists of the alkoxy group which has about six carbon atoms, halogen, for example, chlorine, 
and a cyano group „ 
L is a divalent basis which may be chosen from the group which consists of -C(R'R )-. ethylene, 
-Si(R'R")-, an oxygen atom, a sulfur atom, etc. — R' and R" — respectively — independent a 
hydrogen atom and 1- the alkyl group containing about ten carbon atoms or 1- it is an alkoxyl 
group containing about ten carbon atoms. 
[0027] 

A luminous region, especially a luminescence zone may also contain further (the photogene on 
the basis of the weight of a luminescence zone) from about 0.01 weight % to about 25 weight % 
as a dopant. The examples of the dopant substance which can be used all over a luminous region 
are a fluorescent substance, for example, a coumarin, a dicyanomethylene pyran, poly methine, 
oxa BENZUAN tolan, a xanthene, pyrylium, a carbo still, perylene, etc. Another desirable class of 
a fluorescent substance is the Quinacridone color. As an example of illustration of the 
Quinacridone color, US,5,227,252,B, Quinacridone which was indicated by 5,276,381 and 
5,593,788, 2-methyl Quinacridone, 2,9-dimethyl Quinacridone, 2-chloro Quinacridone, 2-fluoro 
Quinacridone, 1,2-benzo Quinacridone, N.N'-dimethyl Quinacridone, N.N'-dimethyl- 2-methyl 
Quinacridone, N,N'-dimethyl- 2,9-dimethyl Quinacridone, N,N'-dimethyl- 2-chloro Quinacridone, 
N.N'-dimethyl- 2-fluoro Quinacridone, N,N'-dimethyl- 1,2-benzo Quinacridone, etc. are 
mentioned. Another class of the fluorescent substance which can be used is condensed ring 
fluorescent dye. As suitable condensed ring fluorescent dye of illustration, perylene, rubrene, 
anthracene, coronene, a phenan training center, pyrene, etc. which were indicated by 
US,3,172,862,B are mentioned. Butadiene which was indicated by US,4,356,429,B and 5,516,577, 
for example, 1 ,4-diphenylbutadiene, tetraphenylbutadiene, a stilbene, etc. are mentioned as a 
fluorescent substance. The example of others of the fluorescent substance which can be used is 
indicated by US.5.601 ,903,B. 
[0028] 

The fluorescent dye by which the luminescence dopant which can be used all over a luminous 
region was indicated by US,5,935,720,B, For example, 4-(dicyanomethylene)-2-I-propyl-6- 
(1 1 ,7,7-tetramethyl JURO lysyl-9-ene yl)-4H-Piran (DCJTB); A lanthanide metal chelate 
complex, For example, a tris(acetylacetonate) (phenanthroline) terbium, Tris(acetylacetonate) 
(phenanthroline) europium. And tris(TENOIRU trisfluoro acetonate) (phenanthroline) europium, 
And what [ was indicated by Kido and others, "the white light emission organicity 
electrophotoluminescence equipment which uses a lanthanide complex", Jpn. J. Appl. Phys., 35 
volumes, and L394-L396 page (1996) ]; and a phosphorescence substance, For example, the 
organic metallic compound containing the heavy metal atom which brings about strong spin orbit 
coupling, For example, it is indicated by Baldo and others, "organic phosphorus light emission 
effective in the altitude from organic electrophotoluminescence equipment". Letters to Nature, 
395 volumes, and 151-154 (1998). As a desirable example, 2,3,7,8,1 2,1 3,1 7,1 8-octaethyl-21 H23H- 
FORUPIN platinum (II) (PtOEP) and fac tris(2-phenylpyridine) iridium (Ir(ppy) 3 ) are mentioned. 

[0029] 

In addition to a triazine derivative substance and an anthracene derivative substance, a luminous 
region, especially an electron hole transportation zone may also contain the substance of others 
more than a kind which has electron hole transport properties again. Polypyrrole which was 
indicated by US,5,728,801,B as an example of the electron hole transportation substance which 
can be used all over a luminous region, Poly aniline, poly (phenylenevinylene), a polythiophene, 
polyarylamine And those derivatives and a known semiconductor organic substance; A porphyrin 
derivative. For example, 1,10.15.20-tetraphenyl-21 H.23H-porphyrin copper (II) indicated by 
US,4,356,429,B; A copper phthalocyanine, copper tetramethyl phthalocyanine; zinc 
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phthalocyanine; — titanium oxide phthalocyanine; — magnesium phthalocyanine etc. are 

mentioned. 

[0030] 

The special class of the electron hole transportation substance which can be used all over a 
luminous region is indicated by the third class of aromatic amine, for example, US,4,539,507,B. As 
the third class of aromatic amine of suitable illustration, a bis(4-dimethylamino 2-methylphenyl) 
phenylmethane, N,N,N-bird (p-tolyl) amine, 1,1-bis(4-di-p-tolylamino phenyOcyclohexane, 1,1 -bis 
(4-di-p-tolylamino phenyl)-4-phenylcyclohexane, N,N*-diphenyl-N,N'-bis(3-methylphenyl)-1 ,1 '- 
biphenyl 4,4'-diamine, N,N'-diphenyl-N,N'-bis(3-methylphenyl)-1 ,1 '-biphenyl 4,4'-diamine, N,N'- 
diphenyl-N,N'-bis(4-methoxypheny)-1,1'-biphenyl 4,4'-diamine, N,N,N',N'-tetra-p-tolyl 1,1- 
biphenyl 4,4'-diamine, Although N,N'-di-1-naphthyl N,N'-diphenyl-1 ,1 '-biphenyl 4,4'-diamine, 
N,N'-bis(p-biphenyl)-N,N'-diphenylbenzidines (biphenyl TPD), these mixtures, etc. are mentioned, 
it is not limited to these. The desirable class of the third class aromatic amine which can be 
used all over a luminous region is a naphthyl substitution benzidine derivative (NPD), for example, 
N,N'-JI (naphthalene-1-yl)-N,N'-diphenyl-benzidine. Another class of the third class of aromatic 
amine is polynuclear aromatic amine. As an example of such polynuclear aromatic amines, it is 
N,N-bis- [4'-(N-phenyl-N-m-tolylamino)-4-biphenylyl] Aniline, N,N-bis- [4'-(N-phenyl-N-m- 
tolylamino)-4-biphenylyl] -m-toluidine, N,N-bis- [4'-(N-phenyl-N-m-tolylamino)-4-biphenylyl] - 
p-toluidine, 
[0031] 

N,N-bis- [4'-(N-phenyl-N-p-tolylamino)-4-biphenylyl] Aniline, N.N-bis- [4'-(N-phenyl-N-p- 
tolylaminoM-biphenylyl] -m-toluidine, N.N-bis- [4'-(N-phenyl-N-p-tolylamino)-4-biphenylyl] - 
p-toluidine, N,N-bis- [4'-(N-phenyl-N-p-chlorophenylamino)-4-biphenylyl] -m-toluidine, N,N- 
bis- [4'-(N-phenyl-N-m-chlorophenylamino)-4-biphenylyl] -m-toluidine, N.N-bis- [4'-(N- 
phenyl-N-m-chlorophenylamino)-4-biphenylyl] -p-toluidine, N.N-bis- [4*-(N-phenyl-N-m- 
tolylamino)-4-biphenylyl] -p-chloroaniline, N.N-bis- [4'-(N-phenyl-N-p-tolylamino)-4- 
biphenylyl] -m-chloroaniline, N.N-bis- [4'-(N-phenyl-N-m-tolylamino)-4-biphenylyl] A 4,4'-bis[, 
such as-1-aminonaphthalenes and these mixtures, ](9-carbazolyl)-1 and 1 '-biphenyl compound, 
For example, although 4,4'-bis(9-carbazolyl)-1 ,1 '-biphenyl. 4,4'-bis(3-methyl-9-carbazolyl)-1 ,1 '- 
biphenyl, etc. are mentioned, it is not limited to these. 

The thing 5 by which the special class of the electron hole transportation substance which can 
be used all over a luminous region was indicated by US,5,942,340.B and 5.952,1 15. for example, 
5 1 1-di-naphthyl, 1 1-dihydroindolo [3, 2-b] Carbazole and the 2,8-dimethyl- 5.1 1-di-naphthyl 5. 
1 1-dihydroindolo [3, 2-b] Carbazole; it is N.N.N'.N'-tetra aryl benzidine (aryl may be chosen from 
a phenyl, m-tolyl, p-tolyl, m-methoxypheny, p-methoxypheny, 1 -naphthyl, 2-naphthyl. etc.). The 
example of illustration of N,N,N*,N'-tetra aryl benzidine N,N'-di-1 -naphthyl N,N'-diphenyl-1 ,1 ' 
biphenyl 4,4'-diamine (this is still more preferred). It is N,N'-bis(3-methylphenyl)-N.N'-diphenyl- 
1,1 '-biphenyl 4,4'-diamine and N,N'-bis(3-methoxypheny)-N,N'-diphenyl-1 ,1 '-biphenyl 4,4'- 
diamine etc. 
[0033] 

In an embodiment, a luminous region may also contain the non-anthracene and the non-tnazme 
derivative compound more than a kind which has desired character, for example, the electron 
transportation characteristic, and/or luminescent characteristic. In an embodiment, some the 
non-anthracenes and the non-triazine derivative compounds of the following illustration may 
have the electron transportation characteristic and/or a luminescent characteristic, In this way, 
Polyful Oren who may be useful all over a luminous region (for example, a luminescence zone 
and/or an electron transportation zone), For example, poly (9.9-di-n-octylfluorene-2.7-diyl), poly 
(the copolymer containing 2,8- (6,7,1 2,1 2-tetra alkyl indeno fluorene) and a fluorene.) Bernius 
and others [ for example, ], The proceedings III of the SPIE meeting on organic photogene and 
equipment, Denver. Colorado. July. 1999, 3797 volumes, and fluorene-Aminco polymer that was 
indicated by 129 pages. 

As other suitable non-anthracenes and non-triazine derivative compounds, metal oxy NOIDO 
which was indicated by US,4,539,507,B, 5.151,629. 5,150,006. 5,1 41 ,671 , and 5,846,666 is 
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mentioned. As a special example of illustration, tris(8-hydroxy kino RINETO) aluminum (Alq 3 ) and 
bis(8-hydroxy kino rate)-(4-phenylphenolate) aluminum (Balq) are mentioned. As other examples, 
tris(8-hydroxy kino RINETO) gallium, Bis(8~hydroxy kino RINETO)magnesium, bis(8-hydroxy kino 
RINETO)zinc, tris(5-methyl-8-hydroxy kino RINETO) aluminum, tris(7-propyl-8-KINORINO rate) 
aluminum, a screw [Benzo {f}-8-kino RINETO] Zinc, a screw (10-HIDOROKISHIBENZO) [h]Kino 
RINETO beryllium etc. are mentioned. 
[0034] 

Another suitable class of non-anthracene and a non-triazine derivative compound is indicated by 
the stilbene derivative, for example, US,5,51 6,577, B. . The further example of non-anthracene 
and a non-triazine derivative compound was shown in US, 5, 846, 666, B (the indication is 
thoroughly included in this Description as reference). A metal thio KISHINOIDO compound, for 
example, bis(8-quinolinethiolate)zinc, Bis(8-quinolinethiolate)cadmium, tris(8-quinolinethiolate) 
gallium, Tris(8-quinolinethiolate) indium, bis(5-methylquinolinethiolate)zinc, Tris(5- 
methylquinolinethiolate) gallium, tris(5-methylquinolinethiolate) indium, bis(5~ 
methylquinolinethiolate)cadmium, bis(3-methylquinolinethiolate)cadmium, bis(5~ 
methylquinolinethiolate)zinc, a screw [Benzo {f}-8-quinolinethiolate] Zinc, a screw [3- 
methylbenzo {f}-8-quinolinethiolate] Zinc, a screw [3,7-dimethylbenzo {f}-8-quinolinethiolate] 
They are metal thio KISHINOIDO compounds, such as zinc. Special non-anthracene and a non- 
triazine derivative compound are bis(8-quinolinethiolate)zinc, bis(8-quinolinethiolate)cadmium, 
tris(8-quinolinethiolate) gallium, tris(8-quinolinethiolate) indium, and a screw. [Benzo {f}-8- 
quinolinethiolate] It is zinc. 
[0035] 

Other suitable non-anthracenes and non-triazine derivative compounds are the oxadiazole metal 
chelates indicated by contained US,5,925,472,B, and are a screw as these substances. [2-(2- 
hydroxyphenyl)-5-phenyl-l,3,4-oxadiazo rate] Zinc, a screw [2-(2-hydroxyphenyl)-5-phenyl- 
1 ,3,4-oxadiazo rate] Beryllium, a screw [2-(2-hydroxyphenyl)-5-(1-naphthyl)-1 ,3,4-oxadiazo 
rate] Zinc, a screw [2-(2-hydroxyphenyl)-5-(1 -naphthyl)-1 ,3,4-oxadiazo rate] Beryllium, a screw 
[5-biphenyl 2-(2-hydroxyphenyl)-1 ,3,4-oxadiazo rate] Zinc, a screw [5-biphenyl 2-(2- 
hydroxyphenyl)-1 ,3,4-oxadiazo rate] Beryllium, a bis(2-hydroxyphenyl)-5-phenyl-1 ,3,4-oxadiazo 
rate] Lithium, a screw [2-(2-hydroxyphenyl)-5-p-tolyl 1 ,3,4-oxadiazo rate] Zinc, a screw [2-(2 ■ 
hydroxyphenyl)-5-p-tolyl 1 ,3,4-oxadiazo rate] Beryllium, a screw [5-(p-tert-buthylphenyl)-2 (2 
hydroxyphenyl)-1,3,4-oxadiazo rate] Zinc, a screw [5-(p-tert-buthylphenyl)-2-(2- 
hydroxyphenyl)-1,3,4-oxadiazo rate] Beryllium, a screw [2-(2-hydroxyphenyl)-5-(3- 
fluorophenyl)-1 ,3,4-oxadiazo rate] Zinc, a screw [2-(2-hydroxyphenyl)-5-(4-fluorophenyl)-1 ,3,4 
oxadiazo rate] Zinc, a screw [2-(2-hydroxyphenyl)-5-(4-fluorophenyl)-1 ,3,4-oxadiazo rate] 
Beryllium, a screw [5-(4-chlorophenyl)-2-(2-hydroxyphenyl)-1 ,3,4-oxadiazo rate] Zinc, a screw 
[2-(2-hydroxyphenyl)-5-(4-methoxypheny)-1 ,3,4-oxadiazo rate] Zinc, a screw [2-(2-hydroxy 4 
methylphenyl)-5-phenyl-1,3,4-oxadiazo rate] Zinc, 

[0036] ro 
Screw[2-alpha-(2-hydroxynaphthyl)-5-phenyl-1,3,4-oxadiazo rate] Zinc, a screw L2-QZ 
hydroxyphenyl)-5-p-pyridyl 1,3,4-oxadiazo rate] Zinc, a screw [2-(2-hydroxyphenyl)-5-p-pyndyl 
1,3,4-oxadiazo rate] Beryllium, a screw [2-(2-hydroxyphenyl)-5-(2-thiophenyl)-1 ,3,4-oxad.azo 
rate] Zinc, a screw [2-(2-hydroxyphenyl)-5-phenyl-1 ,3,4-thiadiazo rate] Zinc, a screw [2~(2 
hydroxyphenyl)-5-phenyl-1,3,4-thiadiazo rate] Beryllium, a screw [2-(2-hydroxyphenyl)-5-(1 
naphthyl)-1 ,3,4-thiadiazo rate] Zinc and a screw [2-(2-hydroxyphenyl)-5-(1-naphthyl)-1 ,3,4 
thiadiazo rate] Beryllium etc. are mentioned. Another suitable classes of non-anthracene and a 
non-triazine derivative compound are quinoline, for example, 1 ,4-bis(4-phenylquinolin-2-yl) 
benzene, and 4,4'-bis(4-phenylquinolin-2-yl)-1 ,1 '-biphenyl (TA). 
[0037] 

In an embodiment in which a luminous region adds to an organic electrophotoluminescence 
substance more than a kind, and contains an electron hole transportation substance more than a 
kind, and/or an electron transport substance more than a kind, A layer with separate organic 
electrophotoluminescence substance, electron hole transportation substance more than a kind, 
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and/or electron transport substance more than a kind. For example, are generable in OLED 
indicated by US,4,539,507,B, 4,720,432, and 4,769,292, In the same layer, it is generated and Or a 
mixing zone of two or more sorts of substances, for example, US,5,853,905,B, OLED indicated by 
5,925,980, 6,130,001, 6,114,055, 6,392,250, and 6,392,339 can be formed. 

Thickness of a luminous region may change from about 500A to about 1 ,500A from about 200A 
to about 2.000A especially typically from about 10A to about 10.000A, for example. In an 
embodiment in which a luminous region contains two or more layers, each layer thickness may be 
from about 1 00A to about 1 ,500A from about 50A to about 2.000A especially typically from about 
10A to about 5.000A, for example. 
[0038] 

Each layer of OLED may cross layer thickness, generally it may have a uniform or un-uniform 
presentation, and each layer contains thoroughly a mixture of a kind of substance or a substance 
in this case. 

OLED can be processed by forming a desired layer continuously on a base material using all 

suitable thin film coating technology and adhesion according to spin covering or the heat 

evaporation in a vacuum typically. The further details about processing and operation of an 

organic luminescent device are indicated by US,4,539,507,B and 4,769,292, for example. 

the performance improved compared with OLED in which the organic luminescent device of this 

invention contains the other blue discharge OLED, for example, the anthracene derivative 

compound as released goods, and the quinoline type metal chelate derivative compound (this is 

not a triazine derivative compound) as an electron transport substance — for example, Still 

higher operation stability and the improved color purity can be shown. 

Especially all the % and number of copies are weight references unless it is shown. 

[0039] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Working example] 
Embodiment 1 

A structure ITO anode. (50 nm) / CuPc porphyrin compound buffer layer. (15 nm) / NPB3 — a 
class aromatic amine compound electron hole transporting bed (30 nm) / BH2 anthracene- 
derivative compound emitter layer (30 nm) / T1 triazine-derivative compound electron transport 
layer (20 nm) / Mg:Ag cathode (the volume ratio of 9:1 of MgAg.) A 200-nm organic luminescent 
device (called the equipment A among this Description) was processed. The molecular structure 
of CuPc, NPB, BH2, and T1 is as follows. 
[0040] 

[Chemical formula 16] 
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NPB 



[0041] 

[Chemical formula 17] 
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BH2 




Tl 



[0042] _ 6 
That equipment was processed by vacuum adhesion by the base pressure of the 5x10 torr, and 
heat evaporation of all the organic layers and cathodes was carried out in this case on the ITO 
covering glass support body front-washed using UV-ozone cleaning. 

Current density = when it operated using 31.25 mA/cm 2 , the equipment produced the color 
purity which is equivalent to coordinates (0.144, 0.083) with blue discharge and the CIE chart of 
the strength of 240 cd/m 2 . The operation voltage needed for operating equipment on these 
conditions was 8.7 volts. After the continuous operation of 60 hours, attenuation of discharge 
strength was less than 1% of early strength in this current density under a nitrogen atmosphere. 
Comparative example 1 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 



r 



370 



330 « 



340 

~ 330C 
y 330B 

/- 330A 

r 322 
^320 



[Translation done.] 



http://ww4.ipdUnpit.go j^^^ 12/6/2010 



